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UNIVERSITY AUTONOMY IN SOUTH AFRICA 


HE Hoernlé Memorial Lecture on ‘Education 

and Race Relations in South Africa’’* given by 
Dr. T. B. Davie, principal and vice-chancellor of the 
University of Cape Town, one of the four universities 
of the Union which thus far has held to the ideals of 
British universities in respect of policies of the open 
door and complete academic freedom, is an important 
and scholarly discussion of the interaction of educa- 
tional policies and race relations in South Africa. 
Those strained and worsening relations, as Dr. Davie 
notes, in the present world situation are far from 
being a matter of purely domestic concern to the 
Union of South Africa, and for that reason alone the 
publication of this lecture would be welcomed as a 
contribution to the clear understanding of a problem 
of international import. Still more, however, is this 
lecture to be welcomed as a contribution to clear 
thinking on the issues of academic freedom in the 
modern world, and the place of the university in a 
modern community, whether multiracial or not. 

Dr. Davie starts by proclaiming the conception of 
the functions and ideals of a university as understood 
by the Western democracies. That concepi, he 
argues, is essentially of a community dedicated to 
the pursuit, preservation and dissemination of 
learning for its own sake, open to all who can benefit 
by or contribute to its teaching or work, and demand- 
ing of them absolute intellectual integrity, prizing 
scholarship and research as the major requirements 
of those who work within its walls, and demanding 
the fullest possible measure of academic freedom as 
the condition for fruitful creative work. ‘Neverthe- 
less, the modern university is not divorced from the 
realities of the modern State, from which in increasing 
measure it derives its financial support, and in return 
the university provides much of the theoretical and 
technological training for the professions and the 
higher levels of the public service. 

Attention is directed to the potential clash be- 
tween this responsibility for service to the State 
and the responsibility for unprejudiced, untram- 
melled search for the truth; though, as Dr. Davie 
emphasizes, the two functions are not necessarily 
inconsistent or opposed. Danger arises if, in practice, 
service to the State comes to mean service to the 
ideology of a particular section in political power at 
that moment. Where universities have taken training 
for service to the State as their primary function, 
discriminations against staff and students on ideolog- 
ical grounds and perversions of the truth in the 
content of their teaching are liable to occur, and may 
develop into indoctrination. 

Reviewing the position in relation to the State of 
the nine institutions which, with the University 
College of Fort Hare, rank as universities in the Union 
of South Africa, Dr. Davie points out that English- 
medium and Afrikaans-medium universities differ 
also in racial origin, in religion, in political back- 
ground, and in their degree of urbanization, the latter 


* “Education and Race Relations in South Africa.” By Dr. T. B. 
Davie. (Eleventh Hoernlé Memorial Lecture.) Pp. iii+31. (Johannes- 
burg: South African Institute of Race Relations, 1955.) 


drawing a larger proportion of students from farms, 
villages and small towns, while most of them are 
also adherents of the Calvinistic protestantism of the 
Dutch Reformed Churches. Moreover, the use of 
Afrikaans as the medium of instruction restricts the 
supply of lecturers and increases the risk of inbreeding. 
In these universities, from which non-Europeans are 
rigidly and completely excluded, the requirements in 
respect of staff and students attached to their concept 
of academic freedom thus came to differ from those 
of the English-medium universities. While this may 
be an expression of university autonomy, that it 
should be linked with a party-political and publicly 
announced government policy points to a different 
scale of values.. Dr. Davie does not enter further 
into this question of racial discrimination in the 
universities, beyond indicating the strength with 
which the idea that there should be no such racial 
discrimination in the academic field is held by at least 
two of the English-medium universities, both in the 
interests of the universities themselves and of the 
country. Apart from this, it should be remembered 
that strong protests have already been made outside 
the universities against the projected extension of 
racial segregation in the South African universities, 
and a commission which reported on the situation 
to the Fifth International Student Conference at 
Birmingham last July urged that at least the remain- 
ing unsegregated universities should continue to be 
multi-racial, and could find no reason why any South 
African university should discriminate between races 
in the admission of students or segregate students 
once admitted to a university. 

In a statement issued last year, it was argued that 
the existence of the two open universities has enhanced 
South Africa’s reputation overseas and afforded 
concrete expression to the desire for goodwill between 
Europeans and non-Europeans. The report made to 
the International Student Conference referred explic- 
itly to the influence which foreign public opinion 
often exercises on the policy of the South African 
Government, and suggested that responsible repre- 
sentations from overseas, given effective publicity, 
could assist in preventing further encroachment on 
the autonomy of the South African universities. Dr. 
Davie makes it clear that there is a division in this 
matter among the students themselves, but that there 
is strong student support for the open university ; 
and one of the merits of his lecture is the plain 
warning he gives of the serious consequences likely 
to follow from the Government policy, in view of the 
cultural and political divisions which are the counter- 
part of eduodbional deficiencies in the Union. First he 
points out that the Government’s apparent intention 
to enforce uniformity of policy on all the universities 
involves risks of psychological damage to the Govern- 
ment party itself. Next, it undermines the concept 
of a South Africa large enough to embrace elements 
of both African and European descent. Thirdly, it 
threatens to determine the future education of the 
coloured and native elements in a way likely to 
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provoke embitterment and opposition among those 
of non-European origin. 

Dr. Davie is concerned more particularly to note 
the way African education generally is likely to be 
affected if all leaders of the community are trained 
in universities in which the primary objective is 
training for service to the State. Inevitably, educa- 
tional policy and practice at all levels wil] be directed 
to the same objective rather than to the development 
of the child to the full extent of its capabilities. 
Ignoring -the political and religious aspects of the 
policy represented by the Bantu Education Act of 
1953, Dr. Davie points out that, while the Act will 
double the number of children to be admitted to the 
schools, the restricted daily amount of teaching need 
not be seriously retrogressive if the child can be 
induced to remain at school for a longer period. He 
is more concerned, however, as to the effect of 
insistence on using the mother tongue as a medium 
of instruction, coupled with the teaching of the 
elements of both English and Afrikaans; and that 
the obvious intention of the Act is that education of 
the African child shall be different from that of the 
Afrikander, and establish and perpetuate an inferior 
status for the former. This is bound to affect the 
type of education provided in the upper standards 
of the primary school, as well as the curriculum of 
the high school ; and it is likely also to diminish the 
chances of fostering the eager zest for knowledge 
which is the hallmark of the true candidate for uni- 
versity education. Most of the aspirations of the 
potential scholar will be suppressed, and a sense of 
bitter frustration produced in those who do succeed 
in entering the universities. 

This depressing educational outlook for the non- 
European in South Africa is presented by Dr. Davie 
quite objectively ; but he points out unequivocally 
that if Government policy specifically limits non- 
European education to fitting the pupil for a place 
in society inferior in social and political status to 
that of the Afrikander, there can be no place for him 
in universities to which the latter are admitted 
without creating discord and dissension within the 
universities to an -extent incompatible with good 
work. To encourage, however, an academic educa- 
tion similar to that of the Afrikander might well 
result in an increase in the number of those of 
non-European origin seeking and meriting admission 
to the Universities of Cape Town and the Wit- 
watersrand, for example, which would demand action 
on an extensive scale. He does not believe that the 
present friendly relations between students of all 
races in those universities would be endangered 
if the proportion of non-white to white students 
approached equality, though new universities located 
in certain areas might also be required; and he 
suggests that the establishment of new institu- 
tions of a type similar to the ‘junior college’ of the 
United States, for two-year courses of higher or post- 
matriculation education and working in conjunction 
with an established university, might meet a real 
need of all classes of the population. 

Dr. Davie is clearly concerned that the South 
African universities may soon be faced with addi- 
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tional demands far beyond their capacity without 
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considerable expansion. He points out that in this 
connexion it is important to consider the severely 
limited openings for the educated African which at 
present exist, and the detrimental effect of this 
position both on race relations and on the curricula 
of the university itself. Although, however, tension 
is steadily rising between non-European and Euro. 
pean, and the relation between British and Afrikaans 
sections of the population is also steadily and 
rapidly deteriorating, there is little that the univer. 
sities can do to promote rapprochement. Dr. Davie 
seeks rather a solution at the other end of the scale: 
in the infant school, not in the universities. The 
separation of the English-speaking from the Affri- 
kaans-speaking children in unilingual schools is, 
Dr. Davie believes, more than any other single 
factor, responsible for keeping alive the animosities 
and divergencies between the two sections. Mother. 
tongue instruction, while obviously desirable, is not 
necessarily the best in the interests of South Africa, 
With instruction both in the mother-tongue and in 
the official language, within one generation the high 
schools and universities would be fed by fully bi- 
lingual scholars ; and its beneficial results would be 
manifested within five years, once politicians were 
determined to seek full co-operation between the two 
main sections of white South Africans. 

While the universities can do little to relax the 
present tension between the two groups of Afrikander 
and English-speaking South Africans, Dr. Davie 
believes that the universities could make a tremendous 
difference by taking a stand against all measures of 
coercion in the educational field. They could do 
this in the knowledge that they would thereby 
implement the recognized policy of universities 
throughout the Western democracies. It is the high 
and solemn duty of all universities to inculcate in 
their students that toleration of ideas which charac- 
terizes the really educated man, and the ideal of 
rendering available the whole of knowledge to every- 
one who can benefit by it. In the measure with which 
they address themselves to th:t task, the universities 
of South Africa can count on the understanding and 
firm support of universities throughout the free world. 

Dr. Davie addresses himself indeed primarily to a 
South African audience. His two specific requests, 
that each university be allowed to decide on and 
develop its own policy in relation to the admission 
and academic privileges of its students, European or 
non-European, and that, when planning for the further 
university needs of the socially and educationally 
awakened non-Europeans, the facilities provided 
should be additional and not alternative to those now 
available, are manifestly matters for South Africans 
alone. But like his dignified plea for toleration and for 
unbiased judgments, they breathe a spirit of integ- 
rity and impartiality which commands confidence. 
The Hoernlé Memorial lecture of 1955 is evidence 
that South Africa does not lack those capable of 
making a university an independent centre of in- 
formed and reasoned criticism and of constructive 
creative thought, and this in itself demonstrates the 
importance of university autonomy. 
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VICTORY OVER THE PLAGUE 


Plague 
By R. Pollitzer. (World Health Organization : Mono- 


graph Series, No. 22.) Pp. 698. (Geneva: World 
Health Organization; London: H.M. Stationery 
Office, 1954.) Cloth: 10 dollars; 65s.; 40 Swiss 


francs. Paper: 9 dollars; 60s.; 36 Swiss francs. 


N the preface to this important work, Dr. R. Pollitzer 
says that the most recent publication in English 

which dealt comprehensively with plague was the 
treatise by himself in collaboration with Drs. Wu 
Lien-teh, J. W. H. Chun and C. Y. Wu which 
appeared in 1936. This book had long been out of 
date, and Dr. Pollitzer, the only surviving author, 
had been frequently asked to publish a revision. 
The advances in the control and treatment of 
plague made in the intervening years rendered it 
desirable to prepare an entirely new work. This Dr. 
Pollitzer did, and it was published serially in the 
Bulletin of the World Health Organization between 
1951 and 1953. It is now republished in the form of 
a well-produced monograph. Incidentally, when Dr. 
Pollitzer was writing this preface, the book by 
another great authority, Dr. L. Fabian Hirst, entitled 
“The Conquest of Plague’, had not appeared. It 
should be said that these two works do not compete 
with each other. Dr. Hirst’s very stimulating and 
penetrating study is more in the nature of an exten- 
sive essay on epidemiology than a text-book. 

At the present time, plague is confined largely to 
India, Burma, Thailand, certain areas of China, 
Java, Madagascar, and the equatorial belt of Africa. 
Cases occur also in Arizona and New Mexico, in 
South Africa, and in certain South American States, 
but these are ‘sylvatic’ or ‘wild-rodent’ plague. The 
disease has always shown the character of long-term 
periodicity, and the last great pandemic wave began 
in 1894. As this wave has not yet subsided, it is still 
too early to say whether the very marked reduction 
which has occurred in the incidence in recent years 
is a result partly of this natural decline or whether 
it has been caused or accelerated by the latest 
methods of control. Although intimate association 
with plague is at present confined to workers over- 
seas, the complex epidemiology of the disease, and 
the fact that its absence from the European scene is 
due largely to effective anti-plague measures, make it 
desirable that there should be available a comprehen- 
sive and authoritative reference book on the subject. 
Dr. Pollitzer’s book fulfils this purpose admirably. 

In the fight against plague, great advances were 
made following the discovery of Pasteurella pestis in 
1894, especially by the work of Simond, Ghon, 
Haffkine, and the Plague Commission under the late 
Sir Charles Martin. Although a typical concomitant 
—or rather antecedent—of a plague outbreak is an 
epizootic of the disease in rats, it is surprising that 
it took so long for this fact to produce practical 
results in the field of control. The association between 
disease in rats and in man is mentioned in some 
ancient writings, and it was noted in China in 1792, 
in 1834, and again in 1894, the year in which Yersin 
demonstrated the plague bacillus in dead rats. Yet 
in Hong Kong the destruction of rats was not begun 
until 1901, and the importance of the rat in carrying 
plague in ships was not recognized until 1906. The 
equally important role of the rat-flea in sporadic 
plague was first elucidated by Simond in 1897; yet 
the method of infection by regurgitation during 
attempted feeding was not shown until 1914. Since 
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that date very extensive researches have been carried 
out on the fleas of the black rat, the sewer rat and 
other rodents, and Dr. Pollitzer’s book contains a 
section of eighty pages on this subject. Despite sug- 
gestions which were made to the contrary not very 
long ago, the result of recent work has been to 
establish the vital importance of the genus Xenopsylla 
in spreading plague, and especially of X. cheopis. 
Dr. Pollitzer suggests that the role of the flea in 
spreading plague must be confined to comparatively 
short distances on land. Long-distance spread of 
plague through maritime traffic has nowadays almost 
ceased to occur; if it were due to fleas, it would 
have been found not infrequently, despite the universal 
measures practised for the extermination of rats. 

It is perhaps not realized widely enough that, 
from the epidemiological and clinical aspects, bubonic 
and primary pneumonic plague are virtually distinct 
diseases. It has been shown that pneumonic plague 
is not due to any peculiar characteristic of the 
organism, or to a mixed infection. Various hypo- 
theses have been advanced to explain the fact that 
certain patients develop plague pneumonia; of 
these, possibly the most important is the theory 
that patients who travel during the early stages are 
liable to detach thrombi which give rise to pulmonary 
emboli, and the theory that vitamin deficiency is 
specially liable to accelerate pneumonic complica- 
tions, as in the Black Death. The most significant 
feature is that plague due to wild rodents is nearly 
always pneumonic. Before the advent of the new 
drugs, patients suffering from pneumonic plague 
almost invariably died within two days from the 
onset. Fortunately, the disease is relatively easy to 
control by the methods applicable to any droplet- 
borne infection ; but there is in some areas a draw- 
back in that the relatives of the patient object to 
his being taken to hospital and to their own enforced 
segregation. 

There are two aspects of the plague problem to-day 
which are worthy of the widest notice. The first is 
the fact that even in Britain unobtrusive changes 
have been taking place in the prevailing rat species. 
Rattus rattus, the black rat, was supposed to have 
been brought to Europe by returning Crusaders in 
the twelfth century, though, as MacArthur, Hirst 
and others have pointed out, there is evidence that 
this species was known in Europe from much earlier 
times, and the Romans may have known both it and 
the sewer rat. Whatever may be the truth about the 
early history, there is no doubt that in 1727 there 
occurred a westward migration of the sewer rat, R. 
norvegicus, from the shores of the Caspian Sea. From 
that period the black rat fought a losing battle, and 
by the beginning of the present century it was sup- 
posed to be extinct in Great Britain. But since 1911 
R. rattus has again been present in London, and by 
1937 it formed 90 per cent of all rats found in the 
London area. Conditions during the Second World 
War were again favourable to R. norvegicus, but it 
appears that the black rat is once again winning the 
battle. Hence, should the other factors necessary 
for a localized plague outbreak appear again in 
Britain, the organism would have no difficulty in 
finding suitable animal hosts. 

The other aspect which deserves mention is the fact 
that the plague bacillus finds a biologically congenial 
habitat in the wild rodents of the great open spaces 
of the world, and that from them the disease is con- 
stantly being spread to man. In 1856 Tsherkasoff 
mentioned in his ““Memoirs of a Hunter in Siberia’”’ 
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that the natives of Transbaikalia on the Asiatic 
plateau were aware of an infectious disease of the 
local marmots (tarabagans) which spread to man, 
but which they were able to avoid by not catching 
or eating sick tarabagans. In 1910 large crowds of 
inexperienced Chinese invaded these breeding grounds 
of the tarabagans, since at that time the price for 
skins was high. They snared both healthy and sick 
animals, and the result was the great Manchurian 
epidemic of pneumonic plague which cost sixty 
thousand lives. Since then, ground rodents in many 
countries have been incriminated as normal hosts of 
the plague bacillus. The resulting plague outbreaks 
in man were until recently labelled ‘sylvatic’. But 
Pollitzer thinks that the term is ambiguous and calls 
the condition ‘wild rodent’ plague. Hirst has coined 
the word ‘campestral’. There are fundamental differ- 
ences between rat-borne and campestral plague. The 
former leads to collective cases in human settlements, 
and the numbers of persons affected may be very 
large. Campestral plague, on the other hand, results 
only in sporadic cases among those who have pene- 
trated to the haunts of the rodents. Against this 
must be set the fact that, in numbers and in the 
areas involved, the extent of campestral infection is 
very great; against it also must be set the high 
case-mortality of this type of plague. 

Despite the great difficulties, efficient control 
measures have generally kept plague away from 
Western Europe during most of this century, and in 
recent years @ great weapon has been made available 
in DDT. In the sphere of therapy, enormous advances 
have been effected. A text-book of medicine of 1941, 
which I picked off my shelf at random, states that 
treatment is symptomatic, as no specific is known. 
By 1953 streptomycin and the sulphonamides had 
revolutionized treatment and had almost permitted 
us to speak of plague in all its forms as a mild disease. 

Dr. Pollitzer is to be heartily congratulated on the 
completion of this great work. As a students’ text- 
book it will find its place immediately, and as a work 
of reference it will be consulted for many years. 

E. ASHwoRTH UNDERWOOD 


A NEW INTRODUCTION TO 
NEWTON 


Sir Isaac Newton 
By Prof. E. N. da C. Andrade. (Brief Lives Series.) 
Pp. 140. (London: William Collins, Sons and Co., 


Ltd., 1954.) 7s. 6d. net. 


N 1950 the firm of Max Parrish and Co. published 
in its series of ‘Personal Portraits” an ‘Isaac 
Newton” by Prof. E. N. da C. Andrade (reviewed in 
Nature, 166, 1046; 1950). Prof. Andrade’s latest 
study of Newton is not a revised edition of this 
earlier book, but is an entirely new work for another 
publisher, specially written for a series of “Brief 
Lives” which includes, among others, Queen Victoria, 
Elizabeth I, Drake and Wren. In writing the first 
book, Prof. Andrade had the young reader parti- 
cularly in mind, his aim being to set down what he 
himself when young would have liked to know about 
Newton; this second book also has been kept as 
simple as possible, so that it may be suitable for 
young as well as older readers. It is not surprising, 
therefore, that the two books, of approximately the 
same length, written by the same author and addressed 
largely to the same public, should be very similar in 
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The texts, however, are 


VOL. 176 


scope and treatment. 
nowhere identical. 

Prof. Andrade’s main object is to make clear what 
it was that Newton did and why it was of such 
importance for the development of scientific thought 
(p. 11). To this end he begins by reviewing the state 
of science at the time of Newton’s birth : the influence 
of Aristotle on men’s attitude to scientific inquiry, 
the survival of the Aristotelian idea of natura! and 
non-natural motion, the accepted view that white 
light was simple, colour a complication. In view of 
the important part played by astronomy, in particular 
the motion of the planets, in Newton’s work, Prof, 
Andrade outlines the history of that subject up to 
Newton’s time: the Ptolemaic and Copernican 
systems, Kepler’s Laws, Descartes’s theory of vortices, 

Turning next to Newton himself, Prof. Andrade 
shows him first as a boy of no particular genius but 
with a marked bent for handicrafts ; and then as an 
undergradugte at Cambridge, where only Barrow saw 
in him something quite out of the ordinary. The 
crucial period spent at home at Woolsthorpe during 
the plague years, ‘perhaps the most fruitful years of 
his life’’ (p. 40), form the subject of the next chapter 
(Chapter 3). It was during this time that Newton, 
intellectually alone, made his fundamental discoveries 
concerning the moon’s motion and the composition 
of white light, invented the method of fluxions, and, 
as Prof. Andrade considers almost certain, arrived at 
his ‘laws of motion’. 

Newton returned to Cambridge early in 1667; in 
October 1669, at the age of twenty-six, he succeeded 
Barrow as Lucasian professor of mathematics. At 
this time his great interest lay in optics, and his early 
work in this field, including the construction of the 
reflecting telescope, is described in Chapter 4. Then 
follows an account of the events which led to the 
publication in 1687 of the “‘Principia’’, sufficient being 
said of the contents of this great work to bring home 
the magnitude of Newton’s achievement. 

The prodigious feat involved in producing the 
“Principia” in the space of eighteen months} took its 
toll of Newton’s health and led to a period of acute 
mental depression. Prof. Andrade deals very under- 
standingly with this period, rejecting the suggestion 
sometimes put forward that it was a period of mad- 
ness from which Newton never completely recovered ; 
the “‘silly story” of the dog Diamond is dismissed as 
quite out of keeping with the facts. 

Newton had recovered by 1693; in 1696 he went 
to London as Warden of the Mint, and the important 
work which he did here in connexion with the reform 
of the coinage, as well as his continued scientific 
activities, affords ample evidence that his mental 
powers had suffered no permanent setback. In 
discussing the “‘Opticks’’, Prof. Andrade points out 
(p. 108) that, though all the work was probably done 
before Newton went to London, the added ‘‘Queries” 
in the second edition (1717) not only show the 
profound thought given, since the publication of the 
first edition in 1704, to the matters with which they 
deal, but also contain some of Newton’s most inspired 
suggestions. Prof. Andrade concludes his account of 
Newton with a chapter on “Newton the Man”, an 
unbiased assessment of his character. 

Apart from a few obvious misprints, there are only 
two points which call for correction. The statement 
of Kepler’s third law (p. 30) was probably intended 
to read: ‘the cube of the mean radius of the orbit”. 
The text on p. 136 does not tally with the accom- 
panying figure illustrating the retrograde motion of 
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the planets: to conform with the figure, line 3 
should read ‘“‘between d and e”’ and line 6 “from 
backwards to forwards” (or alternatively broken 
arrows should be shown between 6 and c). 

This masterly introduction to Newton will be wel- 
comed by all interested in the history of science, not 
only as @ penetrating study of Newton himself, but 
also for the insight it affords into many matters 
affecting Newton’s life and work. 

N. H. pg V. Heatrucore 
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EARTHQUAKE GEOGRAPHY 


Seismicity of the Earth and Associated Phenomena 
By B. Gutenberg and C. F. Richter. Second edition. 


Pp.x +310. (Princeton, N.J.: Princeton University 
Press; London: Oxford University Press, 1954.) 
80s. net. 


HIS work on earthquake geography by two 

well-known seismologists, Prof. B. Gutenberg 
and Prof. C. F. Richter, now working in Pasadena, 
may be considered to be the modern counterpart of 
the work of such giants of the past as Count R. de 
Montessus de Ballore and Dr. C. Davison, and is an 
extremely important work. 

In a young and vigorous subject, such as this 
relatively is, in which the recording apparatus and 
hypotheses are changing and in which the data are 
accumulating so rapidly, it is indeed a pleasure to 
note that a second edition of this book is required 
so soon. This contingency has enabled the authors 
to bring the work up to date to the end of 1952, 
and in order to save additional printing costs this has 
been done in a manner so as to cause as little 
disturbance as possible to the original printing. 
With regard to the tables numbered 14, 15, 16, which 
are lists of earthquakes arranged according to depth 
of focus and location, these have been extended 
chronologically, and it must be remembered that 
they are selective within the limits set by the authors. 
Profs. Gutenberg and Richter do not intend them to 
supplant the more complete records of the Inter- 
national Seismological Summary, the authors of 
which are now working on the 1946-47 reductions. 
Tables 4 (largest earthquakes) and 6 (annual energy 
release in earthquakes in ergs), being small, have been 
brought up to date and rearranged where necessary 
without difficulty. Tables 17, 18 and 19 (regional 
lists) have had their additions put at the end, and 
references to new literature have been added. Where 
major additions have been required, these have been 
collected together, beginning on p. 104. 

Better seismographs such as those constructed 
recently by Prof. W. Hiller, of Stuttgart, and better 
timekeeping (now in many seismological observatories 
measured correct to 0-1 sec.) have given better data, 
and hence it is now possible to determine the velocities 
of seismic waves at various depths in the earth with 
greatly increased accuracy. Moreover, data from 
new stations such as those at Kiruna (north Sweden), 
Tamanrasset (West Africa) and Lwiro (Belgian 
Congo) assist in the elucidation of local deep structure. 
Lateral and vertical variations in earth structure are 
not confined to the difference between continents and 
oceans and to mountainous regions. In this connexion, 
explosion seismology has been increasingly used in 
attempts to solve academic problems concerning 
earth structure, as well as in the search for minerals. 

Though not always found at exactly the same 
depth, the Mohoroviéié discontinuity (p. 26, ete.) has 
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been found to be present under all continents and 
under the Atlantic and Indian Oceans (depth 37 km. 
under the Canadian Shield and 45 km. under Japan). 
The velocities of primary waves above it approximate 
to 6-5 km./sec. and those below it to 8 km./sec. The 
generalized word for the layer immediately under the 
sedimentary rocks, namely the “granitic layer’, is 
gradually being discontinued for various reasons, and 
in this new edition has been replaced to some extent. 
Prof. Gutenberg believes that above the 
Mohoroviéié discontinuity there exists at least one 
layer having low wave velocity and presumably rela- 
tively low strength. The consequences of this hypo- 
thesis and the comparison of these consequences with 
those of other hypotheses are still being considered. 
The book is essential for students of geophysics, 
geology, geography, civil engineering and earthquake 
insurance, and its value has been enhanced in this 
new edition by the additions and amendments. 
ERNEST TILLOTSON 


9 


TEACHING OF M.K.S. UNITS 


The Teaching of Eiectricity, with special reference 
to the Use of M.K.S. Units 

(A Report of a Sub-Committee of the Science Masters’ 

Association.) Pp. xii+135. (London: John Mur- 

ray (Publishers), Ltd., 1954.) 10s. 6d. net. 


HE teaching of electricity is a matter of great 

importance to schools, technical institutions and 
universities, and this book on the subject, sponsored 
by the Science Masters’ Association, is one which 
should be very carefully considered. It is really an 
attempt to present a case for the teaching and use in 
Britain of the rationalized M.K.S. system of units in 
schools, and it can be said at once that the committee 
of the Association charged with the task has done it 
well. ‘Now, it is not the province of a reviewer to 
present an opposing point of view, although in 
passing he may mention that in his teaching and, 
still more in his researches, he has never found the 
traditional units to fail him ; and he is of the opinion 
that the rush to popularize M.K.S. units in certain 
quarters is ill-conceived and likely to be of relatively 
short duration, except for those workers who are 
fundamentally interested in and continuously working 
in electromagnetic theory. 

The book is divided into seven main parts: the 
recommendations of the committee, the syllabus 
intended for advanced and scholarship levels in the 
General Certificate Examination and notes thereon, 
definitions of units, theoretical proofs, experiments 
and, finally, two appendixes on experimental details 
and additional experiments which may be used to 
support the syllabus. They are all worthy of careful 
perusal. Some of the experiments are highly 
ingenious; for example, it is interesting to find a 
description of a form of the Lorenz rotating-disk 
method for the absolute determination of the ohm 
adapted for use in schools. 

But, among the recommendations of the committee, 
one finds the omission of quantitative magnetism, 
“because we now know that an isolated pole is an 
impossibility and that a magnet with permanently 
disposed poles is an impossibility”. So too is a 
permanent electric current. A sixth-form pupil is 
asked to accept without question ¢9=I1/y,c? ; but 
he may not be asked to imagine that a sheet of surface 
magnetism may be pictured as made up of free poles ! 
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As a university teacher, the reviewer dreads to think 
of what is likely to happen if these recommendations 
are adopted in their entirety—no magnetism because 
of lack of imagination, and probably little or no 
electrostatics because some teachers consider that 
something must be left out and that the experiments 
never work anyway. Still, it is good to know that 
a knowledge of magnetism may be useful in the 
‘degaussing’ of ships; perhaps their navigation is 
relatively unimportant ! 

But assuming that we are to cease to train physi- 
cists and that we are only interested in producing 
electronic engineers, may one commend the following 
suggestions which will enable some quantitative 
magnetism to be done. On p. 44 is given an expres- 
sion for the field along the axis of a coil carrying a 
current. Let us now use two coils and so introduce 
the Helmholtz coil system. Let the Helmholtz 
system be mounted with its axis along the magnetic 
meridian (assuming that this is known), with a 
small vibration magnetometer mounted at the centre 
of the system. In this way, by passing known 
currents through the coils one ventures to hope that 
the idea of the magnetic moment of a small permanent 
magnet (high-coercivity ‘Alecomax’ can be obtained) 
and of the horizontal component of the earth’s field 
may be gained. Now rotate the Helmholtz system 
through 90° about a vertical axis, leaving the vibra- 
tion magnetometer fixed. On passing different 
currents through the Helmholtz system, one may 
obtain deflexions of the magnet (using a mirror 
attached to it for accuracy of measurement) and 
verify the usual tan 6 relation. Next, replace the 
Helmholtz coils by a solenoid of small cross-section 
placed in the Gauss A position, and so obtain an 
idea of the 2Md/(d? —/*)? relation, where M is given 
an appropriate value by passing a current through 
the solenoid. Now replace the solenoid by a per- 
manent magnet and again verify a 2Md/(d? — 1*)* 
relation. The way is now open for the use of short 
magnets in the traditional manner. 

These are matters which the readers of this stimu- 
lating book will undoubtedly ponder upon, and they 
may conclude that the rationalized M.K.S. system of 
units is not necessarily bound up with the rejection 
of point electric charges and magnetic poles. 

L. F. Bates 


AMERICAN CHEMICAL INDUSTRY 


American Chemical Industry 

A History. By Williams Haynes. Volume 1: Back- 
ground and Beginnings, 1608-1910. Pp. lxxvii+ 
512+32 plates. Volume 5: Decade of New Products, 
1930-1939. Pp. li+622+32 plates. (New York: 
D. Van Nostrand Company, Inc.; London: Mac- 
millan and Co., Ltd., 1954.) 112s. 6d. each vol. 


HE appearance of these volumes completes the 
ambitious design which is set out with somewhat 
disarming modesty in the first volume, only now 
available. Vols. 2 and 3 appeared in 1946, Vol. 4 in 
1948, and Vol. 6 (a history of 219 United States 
companies in the chemical and allied fields) in 1949. 
Vol. 5, now published, is logically the last volume 
and concludes with the outbreak of the Second 
World War in 1939, though there is sporadic mention 
of later developments (that is, in Vol. 6). 
The work is mainly economic and political in bias, 
and there is no technical detail, though practically 
all technical advances are mentioned with adequate 
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references, very often to review articles. The whole 
is obviously a reference work and scarcely for genera] 
reading, and the aspects of American industry with 
which it is mainly concerned are not of great interest 
in Britain, or indeed in any European country. The 
first volume is perhaps an exception, especially in 
the earlier chapters, where an excellent review of 
Colonial policy and Colonial history is concisely set 
forth with the always interesting beginnings of the 
early industries. This might repay study by other 
than science students, and indeed the appeal of all 
six volumes to the economist and historian might be 
considerable. 

Perhaps the strength and weakness of the whole 
work is to be seen in the thirty-two pages of ‘‘Chemical 
Chronology” in Vol. 5, where it is most highly 
developed, set out in four columns—general ; indus. 
trial-commercial ;_ technical—scientific; and con- 
temporary events—remembering that the work is 
founded primarily on Column 2, though with refer. 
ences to most of the items in Columns | and 3 and, 
in some cases, to Column 4. Thus on p. xx, under 
the year 1930, three of the ten items in Column 1 are: 
Hawley-Smooth Tariff in effect; Bureau of Indus. 
trial Alcohol, Treasury Department, separated from 
the Prohibition Bureau, Justice Department; and 
iri-o-cresyl phosphate found cause of bootleg Jamaica 
ginger paralysis. In Column 2 there are nine short 
items, such as methanol absolved as health hazard, 
one-third output in anti-freeze ; tankcar shipment of 
anhydrous hydrofluoric acid; and Mallinckrodt 
opened Canadian factory ; followed by a complete 
list of company mergers and, on the next page, a list 
of new companies and incorporations. In Column 3 
there are eighteen items ranging from kojic acid from 
corn sugar, and cellulose acetate moulding powder 
introduced, to element 87 discovered, F. Allison and 
E. J. Murphy, and Armour Research Foundation 
opened ; in this column, at the end of each year, is 
a list of medals and awards, not confined to the 
United States. Finally, in Column 4 there are seven 
items, including London naval reduction treaty ; dis- 
covery of ninth planet, Pluto; international rayon 
conference ; and tercentenary of first use of cinchona 
bark in malaria celebrated at Missouri Botanic 
Gardens. It should be said at once that the compre- 
hensiveness and not the inconsequence of the items 
is what the reviewer has in mind. To see the work 
in a just perspective it might be well to imagine the 
fascination of a similar work on the British industry, 
with its concise biography of practically every 
founder, director and prominent research worker 
mentioned, though one could scarcely parallel the 
unfortunate “killed in a payroll holdup in 1933” 
(p. 246 n). 

The list of errata included in Vol. 1 shows how 
few and unimportant these, in general, are, though 
in that volume itself, p. 248, ‘‘viscous’’ is printed for 
‘vicious’ with a rather contradictory effect. There 
is no general index, and in spite of a claim to the 
contrary, it was found difficult to trace items from 
volume to volume through the separate indexes, as 
the important references are not distinguished. 

Summarizing, the six volumes together constitute 
an indispensable work of reference to anyone inter- 
ested in the growth of American industry, and the 
appendixes alone are a mine of statistical and other 
information and occupy about one-fifth of the first 
five volumes. As a guide to the working of tariffs 
and other industrial legislation, they should be of 
interest far outside the chemical field. 
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THE PEACEFUL USES OF ATOMIC ENERGY 
REACTOR PHYSICS AND CHEMISTRY 
By Dr. J. GAUNT and D. J. LITTLER 


Atomic Energy Research Establishment, Harwell 


REVIOUS articles by Sir John Cockcroft and Dr. 

R. Spence on the Geneva Conference on the 
Peaceful Uses of Atomic Energy (see Nature, Septem- 
ber 10, p. 482, and September 24, p. 574) have 
described the plenary sessions, and those sessions 
devoted to reactor development and chemical tech- 
nology. The present article deals with the more 
specialized technical sessions in the fields of reactor 
physics and chemistry. 

The sessions on reactor physics began with 
descriptions of the various techniques used for the 
measurements of neutron cross-sections; these in- 
cluded descriptions by American, Soviet and British 
scientists of mechanical velocity selectors, time-of- 
flight instruments, and methods for determining 
inelastic cross-sections. The papers which were read 
showed that the work had been proceeding on similar 
lines in all three countries. The delegates were 
interested to hear a description of a new type of 
neutron spectrometer developed in the U.S.S.R. A 
pulsed deuterium-tritium neutron source, embedded 
in a large block of lead, is used; by observing the 
neutrons a definite time after the source has been 
pulsed, one can select neutrons which have been 
moderated by elastic collisions in the lead and there- 
fore have a particular energy. This technique should 
prove useful for measuring neutron absorption cross- 
sections in the so-called intermediate energy region, 
and will supplement experiments being made by 
another method at Harwell. 

In later sessions, some of the results obtained by 
these techniques were described. Most of the cross- 
section values presented were ones which had pre- 
viously been classified ; they included the total and 
fission cross-sections of the three fissionable isotopes, 
uranium-233 and -235 and plutonium-239, for all 
neutron energies up to several MeV., and the absorp- 
tion cross-section as a function of energy of the very 
important fission-product poison xenon-135. The 
cross-sections of the fissionable isotopes had been 
independently measured in Canada, France, Great 
Britain, the United States and the U.S.S.R., and the 
curves showing the variation of cross-section with 
energy agreed remarkably well in all cases. One 
interesting feature was that a small resonance in 
uranium-233 was only fully disclosed by combining 
all the data. Its presence had been suspected in each 
country, but in every case it was thought that in- 
sufficient data had been accumulated to be sure that 
the resonance was real. 

The absolute values of the cross-sections of the 
three isotopes, uranium-233 and -235 and plutonium- 
239, showed some discrepancies. At the suggestion 
of the chairman of the session on fissionable isotopes, 
D. J. Hughes, the British, French, Soviet and 
American scientists met after the formal session to 
consider the thermal (2,200 m./s.) absorption and 
fission cross-sections of these isotopes. It was decided 
to prepare a set of ‘world average values’ for these 
cross-sections, which could be used as a means of co- 
ordinating reactor calculations based on them. The 
quoted errors of the world average values given here 


are based primarily on the spread in_ reported 
results and are sometimes larger than errors of 
specific quoted results : 


Cabs (barns) 4, (barns) 
Uranium-233 5693 + 8 624+ 8 
Uranium-235 698 + 10 590 + 15 
Plutonium-239 1,032 + 15 729 +15 


Almost a whole session was devoted to discussing 
what are the best values of the number of neutrons 
per fission and the number of neutrons per neutron 
captured for the three fissionable isotopes. Papers 
were read by British, American and Soviet physicists, 
and again it was found that there was good 
ment on these hitherto classified numbers. It was 
shown that breeding with a positive gain-factor with 
a uranium-238—plutonium-239 system is not possible 
in either an intermediate or thermal energy reactor ; 
but that breeding should be possible in a thermal 
reactor with the thorium-232-uranium-233 system. 
An important contribution from the United States 
was on the delayed neutrons following the fission of 
uranium-233 and -235 and plutonium-239; here, 
again, most of the information had previously been 
classified. 

Several sessions were devoted to describing measure- 
ments of importance to thermal reactor design, such 
as slowing-down and diffusion-lengths in beryllium, 
graphite and water ; resonance integrals for uranium 
and thorium; and exponential experiments made 
with uranium and the three moderators, graphite, 
light water and heavy water. Here there were con- 
tributions from India, Sweden, Norway and The 
Netherlands as well as from France, Great Britain, 
the United States and the U.S.S.R. An interesting 
paper was also read an the British zero-energy fast 
reactor (ZEPHYR), to which reference has already 
been made in Sir John Cockcroft’s article. Papers 
were also read describing the work done on thermal 
homogeneous critical assemblies at Harwell and Oak 
Ridge ; the latter paper described some very pains- 
taking work done over a period of several years. 
Part of a session was devoted to the subject of 
fission-product poisoning, which is of importance in 
evaluating the reactivity lifetimes of thermal 
reactors; contributions from the United States, 
Great Britain and Canada were presented. The 
sessions on reactor physics closed with the reading of 
papers on reactor kinetics and reactor theory. 

The sessions on chemistry, metallurgy and tech- 
nology started logically with discussions on the 
natural occurrence of uranium and thorium. Each 
nation was originally invited to submit papers on the 
occurrence of these metals within its own territory, 
and a summary of all the data submitted was pre- 
sented by P. F. Kerr for the United Nations, followed 
by a panel discussion between representatives of some 
twelve countries. In the subsequent session, methods 
of prospecting, including ground, aerial, aero-radio- 
metric and radio-hydrogeological methods, were 
discussed. Although it appears that prospecting for 
uranium is now being carried out at a rate un- 
paralleled for any other metal, S. H. U. Bowie and 
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C. F. Davidson (Great Britain) and A. H. Lang 
(Canada) stressed the need for a geological approach 
to the problem rather than the present tendency 
for “wildcat weekend schemes’’. 

The sessions on the fission process and the chem- 
istry of fission products and heavy elements demon- 
strated the vast amount of work of a fundamental 
nature that has been carried out since the first 
discovery of fission. During the course of these 
meetings, the names were publicly announced for the 
elements 99 (einsteinium), 100 (fermium) and 101 
(mendelevium), and much interesting information 
was presented by Great Britain, the United States 
and the U.S.S.R. on the fundamental chemistry of 
elements such as ruthenium, technetium, americium 
and curium, while delegates from many countries 
took part in the discussion. 

Three sessions were devoted to discussions on the 
effects of radiation on reactor materials, solids and 
liquids. Here again it was evident that, while a very 
considerable effort has been expended by many 

tions in an endeavour to obtain information of 

hnological importance, much work of a purely 
fundamental nature has also been carried out, as 
exemplified by A. O. Allen and by C. J. Hochanadel 
(United States) in their contributions on the effect 
of radiation on water. 

Although much information on the production of 
metallic uranium and metallic fuel elements was 
released by Great Britain and the United States for 
the Conference, only a limited number of papers 
could be presented orally. Of these, the paper by 
J. P. Howe described some of the extensive work 
being carried out in the United States on a large 
variety of potential fuel elements such as ceramics 
using uranium dioxide, uranium bonded in zirconium 
and a dispersion of uranium carbide in graphite, 
while G. E. Kaplan and G. A. Meyerson (U.S.S.R.) 
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described the production of thorium by electrolysis 
of a fused salt and the powder metallurgy of this 
very important element. 

In the sessions devoted to the production tech. 
nology of special materials, particular attention was 
paid to graphite, zirconium, beryllium and heavy 
water. M. Benedict (United States) gave a con. 
densed account of his extensive survey paper of 
production processes for heavy water and the 
economics of various methods, while I. Dostrovsky 
and Y. Lehrer (Israel) presented some _ interest. 
ing information on basic design equations for 
the distillation process in _ isotope-separation 
plants. 

The sessions devoted to the study of separation 
processes for uranium and plutonium were supplied 
with much information from Great Britain and the 
United States which had hitherto been classified. 
This information was virtually complete and should 
be of immense value to other nations contemplating 
the design and operation of extraction plants. It 
covered not only the practical experience gained 
from the operation of existing extraction plants, but 
also surveyed the practical limitations of solvent 
extraction processes and the processing of aqueous 
homogeneous reactor fuels. Liquid-metal technology 
was also discussed from the point of view of the use 
of liquid metals for reactor coolants. The paper by 
M. A. Mikheyev on heat transfer of molten metals 
showed that the U.S.S.R., as well as Great Britain 
and the United States, is pursuing work on this 
subject with great vigour. 

Finally, the chemistry and technology sessions 
ended with discussions on waste treatment and dis- 
posal; the contributions in these sessions coming 
from Canada, Great Britain and the United States 
provided interesting accounts of the disposal practices 
in these countries. 


FERTILITY IN FARM ANIMALS 


‘HE importance of a high standard of fertility in 

farm animals is pointed by the fact that, on 
September 5, at Bristol, Section M (Agriculture) of the 
British Association spent a complete morning discus- 
sing the problems involved in it. Quite apart from 
the fact that a large proportion of farm animals, such 
as dairy cows, are kept simply because they breed 
and their productivity depends on their doing so, 
efficient animal production is closely related to regular 
high fertility in most other species and types of 
animal also. Furthermore, selection and improvement 
by breeding are dependent, if they are to be efficient, 
on the maximum number of offspring being produced. 
The problems associated with fertility were presented 
and reviewed in three papers: Dr. J. A. Laing, on 
standards of fertility ; Dr. J. Hammond, on factors 
augmenting fertility ; and Mr. A. F. Holt, on factors 
reducing fertility. 

In discussing standards of fertility, it was pointed 
out that in pigs and sheep no absolute standards 
exist. The inherited differences in fertility between 
breeds of sheep and the manner in which inherent 
fertility is conditioned by environment can cause 
very wide variations in lamb production in normal 
circumstances from 100 to 200 per cent annually. 
Wide variations in fertility also exist between breeds of 
pigs with average litter sizes from seven to eleven, 


variation which is again increased by differences in 
management and husbandry. In the case of cattle, 
there do not seem to be the same inherited differences, 
but there are very great diversities which are associ- 
ated with environmental factors. A distinction must 
be drawn between inherited fertility and inherited 
infertility. The differences in the former are referable 
to numbers of ova ovulated, whereas the latter is in 
general associated with specific anatomical abnormali- 
ties which prevent either male or female animals from 
breeding. It is for this reason that the number of 
lambs or the number of pigs born after each pregnancy 
can be varied by inheritance, whereas in cattle the 
twinning-rate is so low as to be insignificant in its 
effect on fertility. Inherited infertility also, while it is 
found in all species, is of low incidence and affects 
standards only in a minor way. The conclusion which 
has been reached by many workers that only small 
improvements in fertility can be achieved by selection 
and breeding for this character was questioned on the 
grounds that the statistical analyses made may not 
have been based on the correct premises. Certainly, 
very great improvements of existing standards should 
be possible by alterations in environmental conditions, 
and with them increases in productivity. 

These improvements can be approached in two 
ways, either by the method of eliminating those 
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factors which reduce fertility or by that of introducing 
new methods which enhance fertility beyond the 
physiologically normal level. 

In the case of the bull and ram, the present method 
of dilution and storage of semen has greatly increased 
fertility, and further extensions of this method have 
been possible through the development of storage of 
semen at —79° C. Extension of the fertility of horses 
and boars, however, has until recently not been 
possible because of the lack of suitable diluents for the 
preservation of spermatozoa ; but the use of glycine 
as a diluent for boar semen has recently been 
successfully developed, and preservation of sperm- 
atozoa by means of glycine diluents is now being 
applied under farm conditions, so that the 
fertility of the individual boar may be considerably 
increased. 

Female fertility may be increased by stimulating 
the production of larger numbers of ova by means of 
injected gonadotrophic hormone. The ovulation-rate 
of the ewe can be raised in the normal breeding season 
by means of 500 1.U. of pregnant-mare serum (mare 
serum gonadotrophics) given four days before cestrus. 
Cstrus and ovulation can be induced in the summer 
ancestrous period by the injection of pregnant-mare 
serum following progesterone. This is particularly 
important because of the unproductivity of the ewe 
for half the year. This method marks an advance, 
for, until recently, hormonal methods of inducing 
summer cestrus in ewes have been unreliable, causing 
either ovulation without cestrus or vice versa, but 
rarely the two together. 

The fertility of cows of high genetic value could be 
increased by the intra-uterine implantation of their 
ova in other less valuable ‘incubator’ cows. The 
practical difficulties associated with this method have 
not yet been solved, although such transplants have 
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been made by surgical methods in many species, 
including the cow. If this method were possible, 
fertility and thus productivity could be multiplied 
by the transfer of gonadotrophin-stimulated fertilized 
ova from pre-pubertal cattle, because fertilized ova 
have been produced in this way from calves less than 
one month old. 

Looking at the other side of the picture—the — 
removal of factors reducing fertility—one of the most 
impressive features is the transitory nature of most 
forms of infertility, particularly in cattle. Recent 
surveys at cattle breeding centres have shown that 
about 5 per cent of herds experience widespread 
infertility annually, but only 1 per cent remain 
infertile for more than one year. Many of the 
associated factors are unknown, although climate 
and the effect of season of the year, age, size of herd 
and time of breeding in the cestrous period may be 
involved. The nutritional problems are particularly 
complicated, and there is now good evidence that 
the combined effects of phosphorus, calcium and 
vitamin D may be of considerable importance, 
although the complete and precise pathological 
processes involved have yet to be clarified. Infectious 
diseases, such as brucellosis and trichomoniasis, have 
been controlled by the introduction of suitable 
measures of preventive medicine and alterations in 
animal husbandry. Vibriosis, a disease the patho- 
genesis and diagnosis of which have now been clarified, 
will eventually be similarly dealt with. It is striking 
that in all types of disease which depress fertility, 
whether infectious or otherwise, and in all species 
of animal, one prominent pathological feature is 
early embryonic mortality. If the causes of this 
lesion could be determined, a great step forward 
would be taken towards the reduction of infertility 
and so to the increase of productivity. 


TRACE ELEMENTS AND PLANT GROWTH 


T the recent British Association meeting in 

Bristol, a joint session of Sections K (Botany) 
and M (Agriculture) was held on September 6, at 
which the subject of “Trace Elements and Plant 
Growth’’ was discussed. The session was opened with 
an introductory paper by Prof. T. Wallace (Long 
Ashton), who reviewed aspects of the subject of 
interest both to botanists and agriculturists, and 
illustrated the main points by reference to crop plants. 
He began by presenting a general picture of the 
content of mineral elements in plants, for which the 
term ‘mineral status’ might be used to express the 
resultant of the quantities and interactions of the 
elements present in the plant on its growth and meta- 
bolic activities. The mineral elements that occur in 
plants are generally classified into three groups: 
essential mineral nutrients; beneficial elements ; 
and other elements. While the essential mineral 
nutrients comprise the most important group, the 
other elements are of importance and may present 
special problems both in the growth and utilization 
of plants. 

The total number of mineral] elements now regarded 
as essential for the growth of higher plants is thirteen, 
and these are usually divided into two groups, major 
and trace elements, purely on the basis of the amounts 
commonly found in plants. The grouping is as follows : 





Major : nitrogen, phosphorus, calcium, magnesium, 
potassium and sulphur. 

Trace or minor: iron, manganese, boron, copper, 
zine, molybdenum and chlorine. 

Chlorine is the last element to be proved to be 
essential and is tentatively placed in the trace element 
group, although it probably occupies a position inter- 
mediate between the two groups. In the subsequent 
sections of Prof. Wallace’s paper the discussion was 
restricted to the six well-established trace elements— 
iron, manganese, boron, copper, zinc and molyb- 
denum—all of which have been shown to be essential 
for a wide range of plants and to be of considerable 
importance in crop production. 

After surveying the historical aspects of trace 
elements, dating from the experiments of Sachs and 
Knop about 1860, the special effects of trace elements 
in relation to deficiencies, excesses and interactions 
were outlined and illustrated by photographs. Prof. 
Wallace pointed out that the particular effects shown 
are not only of economic importance, but also are 
of use in assessing the mineral status of plants and in 
investigating special problems of plant nutrition, 
such as in the examination of factors causing injur- 
ious effects produced on many plants in acid soils. 

An outline was given of the soil factors that are of 
special importance in influencing the supply of the 
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trace elements in soils to plants, particular mention 
being made of the effects of pH, organic matter and 
drainage conditions. Availability of five of the six 
trace elements tends to decrease progressively with 
increases in pH values, but the reverse holds for 
molybdenum. The effects of organic matter are 
complex, and the availability of manganese, copper 
and zinc may be seriously decreased by ‘fixation’ 
effects. Drainage effects are possibly largely due to 
changes brought about in conditions affecting oxida- 
tion and reduction in the soil. Efficient methods now 
exist for the control of deficiencies of all the trace 
elements in field crops, with perhaps the exception of 
irou, and for this element promising results have been 
recently obtained with iron chelates, such as the iron 
salt of ethylene diamine tetra acetic acid, used both 
as foliage sprays and as soil dressings. Methods for 
the control of excesses of the elements are not so 
satisfactory, particularly for copper and zinc, which 
among other effects produce a deficiency of iron. 

Fo..owing Prof. Wallace’s introduction, three 
papers were presented dealing with special topics of 
current research on trace elements. The first of 
these was by Dr. E. J. Hewitt (Long Ashton), who 
described the methods he has employed at Long 
Ashton to produce deficiencies of the trace elements in 
sand and water cultures, and in his investigations to 
establish the essentiality of further elements that 
might be expected to be needed by plants in trace 
amounts. The methods used involve several con- 
siderations that apply equally to investigations with 
higher plants and micro-organisms. Mineral element 
contamination, ranging from negligible to injurious 
concentrations, may occur at random from many 
sources. It should always be assumed to be present, 
and specific precautions should be adopted as routine 
measures to reduce it to a minimum. Ideally the 
culture medium should provide quantitatively known 
amounts of all the elements regarded as essential. 

Culture equipment and materials, comprising 
containers, water supply, solid media and nutrient 
reagents must all be specially selected and treated to 
eliminate likely impurities. Minimum concentrations 
of some known essential elements, for example, 
molybdenum, may need to be of the order of 0-000 005 
parts per million to obtain severe deficiency effects. 
These levels may be achieved in water purified by ion- 
exchange resins or by distillation in ‘Pyrex’ appar- 
atus. Specific nutrient purification methods should 
achieve 99-95 per cent efficiency of removal at initial 
concentrations of only a few micrograms per litre, 
without introducing physiologically active residues. 
Seed or inoculum inevitably provides elements essen- 
tial to the species and may require initial depletion 
under deficiency conditions before a response can be 
observed. Atmospheric contamination may enter 
directly through foliage or by aeration treatments, 
and air-conditioned equipment may be necessary. 
Large-scale experiments greatly magnify the difficul- 
ties. Estimates of total mineral contamination and 
its sources are desirable, and for these chemical and 
spectrographic methods, radioactive isotopes and 
biological assays each have limited uses. 

Many experiments to demonstrate the essential 
nature of mineral elements have exploited existing 
methods to the limits of their efficiency. The inter- 
pretation of negative results in such investigations 
should be limited to the statement that requirements, 
if any, are below the threshold set by the experiment. 
The most painstaking experiments often fail to elimin- 
ate traces of certain elements from the ash of the test 
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organism. Tests of cobalt, nickel and vanadium 
omissions, using tomato in water culture, suggest 
residual contamination that is 10-100 times greater 
than expected from residual levels normally achieved 
for copper or molybdenum employing comparable 
techniques, and the levels found are within the known 
range of adequate supply for some essential micro. 
nutrients. 

On the other hand, although some elements—for 
example, magnesium—are regarded as being generally 
essential, the absolute or qualitative requirements 
of organisms may differ for certain elements, or 
for a given element in different nutritional circum. 
stances. Recent advances in knowledge of differences 
in the utilization of cobalt, molybdenum, vanadium 
and sodium in bacteria, alge and fungi support this 
view, which is compatible with the effects of evolution 
on differences in specific properties of enzyme 
proteins. Beneficial elements may also be revealed, 
as although these are not essential, they may materi- 
ally supplement growth or metabolic efficiency either 
under conditions of partial deficiency, or in the pre- 
sence of the full complement of the known essential 
elements where two or more enzyme systems may have 
incompatible optimal requirements for a_ single 
element. 

There is considerable scope for further investigation 
of these more specialized aspects of mineral nutrient 
requirements. The limits of existing techniques must 
be extended to lower thresholds of sensitivity for 
elements of uncertain nutritional status, and the 
range of organisms studied must be greatly increased. 

Dr. D. J. D. Nicholas (Long Ashton) discussed the 
role of molybdenum in the nitrogen metabolism of 
plants and described investigations on the nitrate 
reductase system of higher plants and micro-organ- 
isms in which molybdenum has been shown to be the 
metallic component of the enzyme. The results have 
established for the first time a definite role of molyb- 
denum in the metabolism of plants. The enzyme 
that catalyses the reduction of nitrate to nitrite in 
higher plants, fungi and some bacteria is a molybdo- 
flavoprotein, which transfers electrons from reduced 
pyridine nucleotides via flavin and molybdenum to 
nitrate, and the latter is thereby reduced to nitrite. 
Molybdenum was identified as a constituent of the 
enzyme by the facts that increased enzyme activity 
was paralleled by an increase in its content in the 
enzyme, while other metals were without effect, and 
that it was possible to reactivate the dialysed enzyme 
specifically with molybdenum. 

During nitrate reductase action, molybdenum 
undergoes oxidation-reduction changes involving Mo‘t 
and Mo*+. The valence-states of molybdenum, 
including Mo*+, Mo*+ and Mo*+ prepared by paper 
chromatography, were used in experiments with the 
pure enzyme. Mo‘+ acts as an effective electron donor 
for the enzymatic reduction of nitrate, but Mo*+ is 
without effect. Mo*+ reduces nitrate non-enzymatic- 
ally. It is unlikely that the chemical reduction of the 
nitrate ion by Mo*+ is important for nitrate reduction 
in plants, because Mo*+, which is readily oxidized to 
Mo‘+ in the presence of Mo*t, has not been detected 
in plant tissues and the enzymatic reduction of 
nitrate involves Mo*+ and Mo‘+ only. 

It has not been possible to effect a non-enzymatic 
reduction of Mot+ to Mo*+ or of Mo*+ to Mo*+ with 
either reduced tri- or reduced di-phosphopyridine 
nucleotide as the electron donor. Neither of the 


reduced nucleotides appears to reduce Mo*+ to Mo*t 
chemically or enzymatically. Mo‘+ is unlikely to be 
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important in metabolism, because it dismutes readily 
to Mo*+ and MoS+ in the presence of a trace of water 
and is stable only in strong alcoholic solution. Nitrate 
reductase requires phosphate for maximal activity, 
so that the molybdenum is probably associated with 
the apoenzyme as a phosphomolybdate complex and 
probably undergoes oxidation-reduction in this form. 
The —SH groups in the enzyme may be important in 
binding the phosphomolybdate to the protein moiety. 

The lower valence-states of molybdenum appear to 
be important in the initial stages of the fixation of 
atmospheric nitrogen by Azotobacter. The uptake of 
molybdenum and fixation of nitrogen per unit protein 
are greater when Mo‘+ is supplied to the organism 
instead of Mo*+. When ammonium nitrogen is sub- 
stituted for nitrate nitrogen in the culture solution, 
nitrogen fixation is retarded and there is no longer a 
differential uptake of molybdenum from culture 
solutions containing Mo*t+, Mo't, and Mo‘+ respec- 
tively. 

In the final paper of the session, Mr. J. W. Hannay 
(Manchester) described his methods of culturing 
excised roots and reported some of the results he 
has obtained in studies with manganese, iodine and 
molybdenum. The rapid growth of the root from 
a small inoculum facilitates the production of micro- 
nutrient deficiencies, and the sterile nature of the 
cultures allows suspected metabolic intermediates 
to be supplied. 

The culture of an isolated organ raises the possibility 
that the micro-nutrient requirements of such an 
organ might be different from those of the intact 
plant; and, in fact, it has been suggested by one 
worker that only copper and iron are essential for 
the growth of excised tomato roots. Other workers, 
however, have shown that molybdenum and zinc are 
essential, and Mr. Hannay has described methods by 
which the essentiality of manganese has been demon- 
strated. The manganese could not be replaced either 
by cobalt or nickel, both of which were toxic even 
at 0-005 p.p.m. either in the presence or absence of 
manganese. ‘Thus copper, iron, zinc, molybdenum 
and manganese are essential for the growth of excised 
tomato roots, as they are for growth of the intact 
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plant. The status of boron has not been determined, 
since ‘Pyrex’ culture flasks have been used throughout 
and these would probably supply the boron require- 
ments of the roots. 

In Mr. Hannay’s experiments, iodine has been 
added as a micronutrient in the standard White’s 
culture medium used. Omission of the iodine resulted 
in a 25 per cent reduction in the growth produced in 
one week ; after three weeks, the growth was reduced 
by more than 50 per cent. The optimal concentration 
of iodine, added as potassium iodide, was between 
0-1 and 0-5 p.p.m. iodine. If iodoacetic acid was 
substituted for potassium iodide, an even greater 
stimulation of growth occurred, the optimal concen- 
tration again being between 0-1 and 0-5 p.p.m. 
iodine. The results suggest that iodoacetate is active 
because of its iodine content, and this idea is sup- 
ported by the fact that an —SH group inhibitor, 
p-chloromercuribenzoic acid, would not produce a 
similar growth stimulation in the absence of iodine. 
These effects of iodine are of interest in view of the 
concept of a ‘beneficial element’ proposed by Dr. 
Hewitt in his paper. 

Investigations concerning the effect of the source 
of nitrogen upon the molybdenum requirement of 
excised tomato roots were also described. The 
techniques for using excess calcium carbonate as a 
buffer in the medium when roots are grown with 
ammonium nitrogen, and of making aseptic additions 
of nitrite nitrogen, were outlined. The interactions 
between nitrogen source and molybdenum require- 
ment were as follows : when either nitrate or nitrite 
nitrogen was supplied, growth was very much 
reduced in the absence of molybdenum from the 
medium; when ammonium or amino-nitrogen was 
supplied as the sole nitrogen source, there was no 
significant difference due to molybdenum. These 
facts indicate that not only is molybdenum required 
in the nitrate reductase enzyme, but also in the system 
reducing nitrite. This latter point, however, requires 
further study. It has not been possible in these 
experiments to decide whether molybdenum may 
have any further role in plant nutrition other than in 
nitrogen metabolism. 


PRINCIPLES OF GAS REFRIGERATING MACHINES 


By Dr. J. W. L. KOHLER 
Philips Research Laboratories, N.V. Philips’ Gloeilampenfabrieken, Eindhoven 


EVIEWING present-day means of producing 

cold, one is struck by the fact that refrigerators, 
that is, machines for producing cold, operate over 
only the temperature range between the ambient or 
room temperature and —80° C. A second point is 
that in most refrigerators the cold is produced by 
evaporating a liquid. It is amazing that of the many 
possibilities offered by Nature, only one is actually 
utilized. In this article, we give a survey of another 
method, which may provide a welcome extension of 
refrigerating technique’. 


Fundamental Cycle 


The cold is produced in this machine by the 
reversible expansion of a gas. The gas performs a 
cycle, during which it is compressed at ambient and 
expanded at the desired low temperature, the 
transition between these temperatures being accom- 





plished by heat exchange between the gas going in 
the one direction and the other. The gas refrigerating 
machine is fundamentally a special case of the 
Stirling cycle (Robert Stirling, a Scottish minister, 
invented the air engine in 1816; the first actual 
refrigerating machine, based on the Stirling cycle, 
was described by A. G. Kirk*) whereby the com- 
pression and the expansion are alternating processes 
and the heat exchange already mentioned takes place 
in a regenerator. The p—V diagram of the ideal cycle 
consists of two isotherms and two isochors, as shown 
in Fig. 1 ; it is to be noted, however, that the isochors 
may be replaced by isobars, or in general by any 
pair of lines which permit heat exchange by 
regeneration. 

Fig. 2 shows stages in carrying out the ideal cycle. 
In this diagram, 1 is a cylinder, closed by the piston 
2, and containing a nearly perfect gas. A second 
piston, the displacer 3, divides the cylinder into two 








624 NATURE 


“~0 














v 


Fig. 1. p—V diagram of the ideal Stirling cycle between the tem- 
ratures 7c and Jz. At 7'z the amount of heat Qz is absorbed 
uring phase III, at 7’c the heat Qo is rejected during phase I. 
The heat Qr, rejected in phase II, is stored in the regenerator and 
absorbed in phase IV 





spaces, 4 at room temperature and 5 at the low 
temperature, connected by the narrow annular 
passage 6. This passage contains the regenerator 7, 
@ porous mass with a high heat capacity ; the tem- 
perature in the passage is shown in the graph. The 
cycle, consisting of four phases, runs as follows: 
(I) Compression in space 4 by the piston 2; the 
heat of compression is discharged through the 
cooler 8. (II) Transfer of the gas through the 
regenerator to space 5 by movement of the displacer. 
The gas is reversibly cooled down in the regenerator, 
the heat of the gas being stored in the regenerator 
mass. (III) Expansion in the cold space by the 
combined movement of the piston and the displacer ; 
the cold produced is discharged into the refrigerant 
in 9 and utilized. (IV) Return of the gas to space 4; 
thereby the gas is reheated, the heat stored in the 
regenerator being restored to the gas. 

Actually, the discontinuous motion of the pistons 
implied here is not very practicable. Fortunately, 














9 
iy, 
7 tif} 
ih! 3 
eat 
4 
1 | 
i 2 
iy 
1 2 





October 1, 1955 


little change is required if the pistons are actuated 
by a crank mechanism, with the condition that space 
5 is leading in phase with respect to space 4. In this 
harmonic cycle the four phases are of course fused, 
so that the basic processes are more difficult to 
distinguish. The harmonic motion allows a high 
speed of the machine, causing the compression and 
the expansion to take place adiabatically ; this 
entails only a small loss, as the compression ratio is 
rather low (approximately 2), due to the volume of 
the heat exchangers (dead space). 


General Characteristics 


The properties of the ideal cycle are easily derived 
from the p-V diagram. We find that, in contrast to 
the evaporation process, the output drops only 
gradually with temperature, so that the cycle is 
particularly suited to work over a large temperature 
ratio. Another important result is that the output 
is proportional to the pressure of the gas; this 
enables the design of machines with a high output 
for their dimensions by choosing a high pressure- 
level. As the ideal cycle is assumed to be com. 
pletely reversible, its efficiency is equal to that of 
the corresponding Carnot cycle. In the actual pro- 
cess, the efficiency is reduced by losses, some of which 
are particularly important at a small temperature 
ratio (mechanical and adiabatic loss), whereas other 
losses reduce the output at very low temperatures 
(cold losses, for example, regeneration loss). This 
brings about an optimum working range, at present 
between —80° C. and —200° C.; future develop- 
ment, however, may extend this range. 
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Regeneration 


The practical realization of the Stirling cycle has 
only become possible with the development of 
efficient regenerators. The following argument 
demonstrates the severe conditions which must be 
met by regenerators in gas refrigerating machines’. 

Owing to imperfections, an amount of heat AQ,, 
the regeneration loss, is transmitted through the 
regenerator. As this loss reduces the effective cold 
production, we may compare it with the ideal pro- 
duction Qz. For well-designed machines we find : 
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Fig. 2. The ideal Stirling cycle. The figure shows the different positions according to points 1-4 of Fig. 1. 
Liv refer to the four phases of the cycle. The o— = the right shows the temperature distribution in the 
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Fig. 3. 


separator, in which the ice and carbon dioxide are depos’ 
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and is discharged as liquid from the protruding delivery pipe 


AQ, 
@ 


Tc being the compression temperature (300° K.), 
kW 


T'z the expansion temperature, and 
nr the efficiency of the regenerator. 
Taking 7'z = 75° K., this reduces 
to: 


AQ, 
Qk 


showing that a regeneration loss of 
1 per cent entails a loss of 21 per 
cent in output. (at 20° K. the result 
would be 98 per cent). Thus the 
lowest temperature that can be ob- 
tained is mainly determined by the 
quality of the regenerator. 

It has been found that with a 
light, felt-like mass of very fine 
wire, regenerators can be prepared 
with efficiencies higher than 99 per 
cent (at frequencies as high as 50 
c./s.). It should be borne in mind, 
however, that the regenerator acts 
as a resistance to the gas flow as 
well, so that in designing them there 
must be a compromise between re- 
generation loss, flow loss and loss by 
dead space. Finally, the heat capa- 
city of the regenerator must lie 
above a certain value and the heat 
capacity of the gas must be indepen- 
dent of pressure (nearly perfect 
gas), requirements that are difficult 
to meet at very low temperatures. 
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Fig. 4. Refrigerating —s 
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A first application of the new process is a machine 
working at —194° C. for liquefying atmospheric air. 


The complete air liquefier with electric motor and control panel. The large hood on top of the machine contains the ice- 


ited ; it must be de-iced once in 24 hr. The air is sucked in automatically 


Applications 
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The fact that the air to be liquefied need not be 
compressed makes this unconventional air liquefier 
very simple and easy to handle. Fig. 3 is a photo- 
graph of the complete installation (with hydrogen or 
helium as working fluid), producing 5-5 litres/hr. 
liquid air and designed for unattended use. The 
efficiency of this liquefier compares favourably with 
that of conventional types ; particulars are given in 
literature quoted. Fig. 4 gives the refrigerating 
capacity, the power consumption and the figure of 
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merit of this machine at different temperatures. It 
is clear from this graph that the air liquefier is only 
one application of the gas refrigerating machine, and 
that we may expect many more applications, in 
particular, in the temperature-range between — 8()° 
C. and —200° C. 


1 Kohler, J. W. L., and Jonkers, C. O., Philips Tech. Rev., 16, 69, 
105 (1954). 

*Min. Proc. Inst. Civ. Eng., 37, 244 (1873-74). 

* The theory of regenerators has been developed, among others, by 
Hausen, H., Z. angew. Math. Mech., 9, 173 (1929). 


INTERNATIONAL ASTRONOMICAL UNION 
GENERAL ASSEMBLY IN DUBLIN 


ORE than six hundred astronomers, from 

forty-one countries, attended the meetings 
in Dublin during August 29-September 3 of the Inter- 
national Astronomical Union, under the presidency 
of Prof. Otto Struve (Berkeley, California). The 
largest national delegation came from the United 
States, and there were also large groups from France, 
Germany and Great Britain. Among other repre- 
sentatives were about twenty from the U.S.S.R., the 
largest number of Russian astronomers yet to attend 
a meeting of the Union. 

The International Astronomical Union was founded 
in 1920, holding its first meetings in Rome in 1922, 
and can claim to be one of the oldest and most 
successful of the international scientific unions. It 
was born amid political difficulties created by the 
First World War, and since then has had to contend 
with the growing tensions of the 1930's, the disasters 
of the 1940’s, and the ill-feeling of the early 1950’s. 
Despite these troubles, astronomers have held steadily 
to the belief that full and effective international 
co-operation is essential for the well-being of their 
science. In consequence, the Union has managed to 
survive and grow; it has a record of substantial 
achievement, and the recent meeting was attended 
by more astronomers, and was perhaps marked by 
more general cordiality, than any previous one. 

Since 1920 astronomy has developed enormously. 
Perhaps it may be recalled that at that time the 
structure of the Milky Way system was mostly 
unknown, the extragalactic character of the spiral 
nebulz was not universally accepted, interstellar 
matter was regarded as quite negligible, and the 
theoretical basis of present-day astrophysics was only 
just beginning to come into existence. It is not 
entirely surprising that the original organization of 
commissions, éach dealing with its own special 
branch of the subject, which has worked tolerably 
well for thirty-five years, is now requiring reform. 
At the beginning there were about thirty commissions, 
each a fairly compact group of about a dozen members. 
This year there were forty commissions, with an 
average membership of about forty, as well as fifteen 
sub-commissions. Some commissions have become 
much too large to be effective and a great deal of 
their work has in recent years been done by the 
sub-commissions. To meet this difficulty of unregu- 
lated growth, the General Assembly has taken the 
important decision that in future the International 
Astronomical Union shall consist of a main body of 
ordinary members and a comparatively small body 
of commission members. The details of the transition 
from the present arrangements have still to be 
worked out. 


In his address at the inaugural ceremony this year, 
Prof. Struve reminded his audience of the speech of 
his predecessor Prof. W. W. Campbell, in 1925, in 
which it was pointed out that the Union was not to 
be an international society to provide the oppor- 
tunity for the reading of papers describing work 
already done and results already obtained, this func- 
tion being well taken care of by existing national 
societies, but should have other and broader aims, 
especially ‘(1) To facilitate the relations between 
astronomers of different countries where international 
co-operation is necessary or useful ; (2) To promote 
the study of astronomy in all its departments”. At 
recent meetings there has been a tendency to forget 
these early ideals and to devote too much time to 
the reading of formal papers in rapid succession, a 
procedure calculated to give early intellectual indi- 
gestion to the great majority of hearers. Prof. 
Struve’s remarks were welcomed by the growing body 
of members who have deplored this tendency, and 
who have themselves generally found greater profit 
in informal discussions, both within commissions and 
without, with colleagues from distant countries whom 
they rarely see except at these meetings. 

In the commissions dealing with solar and terres- 
trial matters, considerable attention was given to 
plans for the International Geophysical Year of 
1957-58. Some members raised doubts as to the 
practicability of completing with the available labour 
force all the ambitious and comprehensive series of 
observations proposed, still less the subsequent 
reductions and computations. On ong hand, astron- 
omical problems are greatly increasing in number 
and complexity and demand an ever-increasing 
number of workers; on the other, some countries 
are now facing a famine in young scientists having a 
basic training in mathematics or physics, and this is 
already causing serious concern to the directors of 
observatories and other astronomical institutions. 
This growing difficulty affects not only the coming 
International Geophysical Year but also nearly all 
branches of observational astronomy, especially 
those involving long series of observations or measur?- 
ments. 

A number of joint meetings and symposia were 
held, for the most part well organized and with 
plenty of time for discussion. The subjects included 
non-stable stars, the large-scale structure of the 
galactic system, solar flares, photoelectric image 
tubes, turbulence in stellar atmospheres, and fun- 
damental stars. The discussions showed generally a 


commendable restraint in the interpretation of new 
observations and discoveries, with the emphasis more 
on the bewildering complexity of astronomical 
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phenomena than on our progress in understanding 
them. There were no signs of the pseudo-omniscience 
which often colours popular writing in astronomy 
and which does the subject no little harm with critical 
readers. 

Among recent results announced at the meetings 
a few call for special mention. Photographs of the 
solar spectrum showing extremely clearly the varia- 
tion of line shifts and line profiles over the coarse 
granulation have been made at the McMath Observa- 
tory with a new large grating spectrograph giving a 
resolving power greater than 500,000. Remarkable 
films of solar flares, also photographed at the McMath 
Observatory, aroused much interest. Recent rocket 
flights in the United States have provided photographs 
of the solar spectrum into the ultra-violet beyond Lf. 
The rotation of the Large Magellanic Cloud has been 
measured at the Radcliffe Observatory, Pretoria. 
Evidence for the very recent formation of certain 
stars has been found by workers at the Lick Observa- 
tory. Photometric measures made at Mount Wilson 
of the old nova, DQ Herculis, now an eclipsing binary, 
have shown at some phases a remarkable regular 
pulsation with a period of a little more than one 
minute. 

A few resolutions of more general interest may be 
mentioned out of the many submitted by commissions 
and approved by the General Assembly. With 
regard to notation, A is to be preferred to A as 
an abbreviation for the angstrom unit; ‘kayser’ is 
rejected in favour of cm.-!. Two proposals of the 
International Committee on Weights and Measures 
were endorsed, one relating to a re-definition of the 
metre in terms of the wave-length of the red cadmium 
line, the other (which may very soon be made 
obsolete by recent work with czsium resonators) 
defining the second as 1/31 556 925-975 of the tropical 
year for 1900-0. A number of recommendations 
were made concerning secondary wave-length stan- 
dards of iron, neon, and argon. Strong support was 
given to the efforts of the International Scientific 
Radio Union to obtain frequency-bands for the use 
of radio astronomers, free of interfering radio trans- 
missions. 

The recognition that photoelectric image tubes may 
ultimately give considerably greater speed for faint 
sources than the ordinary photographic process, and 
that they promise to be of the greatest importance 
to astronomers, has led to the formation of a new 
sub-commission to encourage developments in this 
field. Other new sub-commissions have been formed 
on ‘seeing’, on meteorites, on variable stars in globular 
clusters, on the determination of the galactic pole 
and the zero of galactic longitude. Two commissions 
and four sub-commissions have been abolished. 

The new president of the Union is to be Dr. A. 
Danjon, director of the Paris Observatory. He will 
hold office until the 1958 meetings, which on the 
invitation of the National Academy of Sciences of 
the U.S.8S.R. will be held in Moscow. The U.S. 
National Committee has issued an invitation to hold 
the 1961 meetings in Pasadena. 

At the concluding session of the General Assembly, 
warm appreciation was expressed of the hospitality 
of the Irish Government, of University College, the 
Institute for Advanced Studies, the Dunsink Observa- 
tory, and other institutions in Dublin. That the 
meetings were so successful and enjoyable was due in 
large part to the efforts of the Dublin organizers and 
their helpers, efficiently and energetically led by 
Prof. and Mrs. H. A. Briick. R. O. RepMan 
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OBITUARIES 
Prof. V. A. Dogiel 


Pror. VALENTINE ALEXANDROVITCH DoGIEL, who 
died on June 1, was the most outstanding Russian 
protozoologist of our times. Born in Kazan on 
March 10, 1882, he was the son of the eminent 
histologist, Prof. A. 8. Dogiel, whose investigations 
on the minute structure of the nervous system are 
known throughout the world. V. A. Dogiel received 
his training in protozoology from V. T. Schewiakoff, 
whom he succeeded in 1913 as professor of inverte- 
brate zoology in the University of St. Petersburg 
(now Leningrad), a post which he occupied until the 
end of his days. On his election as corresponding 
member of the Academy of Sciences of the U.S.S.R. in 
1939, Dogiel also took charge of the protistological 
laboratory of its Zoological Institute. 

Among Dogiel’s earlier works (1916-23), those 
dealing with the parasitic flagellates of termites are 
noteworthy ; but his most important contributions 
concern the systematics, morphology, and evolution 
of the Ophryoscolecid ciliates of ruminants. Dogiel’s 
protozoological work culminated in the publication 
of a remarkable treatise on “General Protistology” 
(1951), providing a comprehensive, critical account 
of the fundamental principles and problems of 
protozoology. 

From 1930 onwards Dogiel’s researches were 
directed to the ecological aspects of parasitology, 
especially the effect upon the parasitic fauna of 
changes in the environment and physiology of their 
hosts. In 1941 he produced a “Textbook of General 
Parasitology”, a second edition of which appeared in 
1947. This book, which is devoted to the biology 
of parasites, is an outstanding contribution to para- 
sitological literature, unique in conception and 
masterly in presentation. Dogiel was also the author 
of a “Textbook .of Invertebrate Zoology” (four 
editions, 1934-47) and of a “Handbook of Com- 
parative Anatomy of the Invertebrates” (1938-40), 
both of which are standard university text-books in 
the U.S.S.R. Finally, a year before his death (1954) 
he published a book on “‘Oligomerization of Homo- 
logous Organs: One of the Main Paths of Animal 
Evolution”, in which he develops the idea that 
various groups of Metazoa have evolved by a gradual 
diminution, or oligomerization, in the number of 
homologous and homodynamic organs which were 
present in their ancestors. 

During the forty-two years of his tenure of the 
chair of zoology in Leningrad, Dogiel built up a 
school of protozoology and parasitology, to which 
numerous students (including the present writer) 
owe their training in these subjects. 

C. A. Hoarr 


Prof. C. F. W. McClure 


Pror. C. F. W. McCrturez, the distinguished 
American comparative anatomist and embryologist, 
whose death has recently been announced in his 
ninetieth year, was born in Cambridge, Massa- 
chusetts, in 1865. After an undergraduate career in 
Princeton, he studied at Columbia University in New 
York and in Berlin, Kiel and Wiirzburg. His academic 
career, however, was essentially linked with Prince- 
ton, where he was successively instructor in biology 
and assistant professor. In 1901 he was appointed 
to the chair of comparative anatomy in Princeton, 
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and held that professorship with great distinction 
until his retirement in 1934. 

In his early investigative work McClure inclined 
to neurology, and he published work on the brain of 
primitive vertebrates and on the structure of nerve 
cells in molluscs. His association with Prof. G. S. 
Huntington, however, led his interests into the field 
of the morphology and the functional anatomy of 
blood vessels and the lymphatic system. The col- 
laboration Jed to classic accounts of the development 
of the mammalian inferior vena cava, accounts 
which really deserve the adjective exhaustive. The 
work with Huntington also resulted in a_ large 
number of publications on the early differentiation 
of lymphatic vessels. These contributions, in which 
it was insisted that lymphatic vessels can differentiate 
in situ from the embryonic mesenchyme, represented 
one side of a controversy that shook American 
anatomy during a period of years, for Dr. Florence 
Sabin’s point of view, that lymph vessels arose only 
by centrifugal extension of endothelium from veins, 
was strongly supported by the powerful Johns 
Hopkins group of investigators. Strangely, the 
polemics on this problem were almost completely 
restricted to workers in the United States, possibly 
because of the preoccupation of European anatomists 
during the First World War. It was, however, a 
rewarding controversy, out of which much knowledge 
and some new techniques emerged. 

McClure had been president of the American 
Association of Anatomists and for many years was 
a member of the Anatomical Society of Great Britain 
and Ireland. His distinction in his chosen field 
of work was such that he was included in the 
Cattell group of the leading thousand students of 
science of the United States as early as 1906. 

J. D. Boyp 


Prof. C. T. Brues 


CHARLES THomas BRUES was born in West Vir- 
ginia in 1879, took his first degree at the University 
of Texas, and briefly held appointments at Columbia, 
with the U.S. Department of Agriculture, and at the 
Milwaukee Public Museum. At the age of thirty, he 
went to Harvard as instructor in entomology under 
Wheeler, and he spent the remainder of his working 
life there. To be an entomologist in 1909 meant to 
be a systematist ; and Brues was soon a recognized 
authority on several families of Hymenoptera and 
Diptera. During this phase he published his catalogue 
of African Braconidae, the volume on Phoridae in the 
Genera Insectorum and, with A. L. Melander, the 
first edition of their well-known ‘“‘Key to the Families 
of North American Insects”. But Brues was also a 
naturalist and his interests gradually developed along 
two principal lines: the fauna of hot springs, and 
the correlation of systematic affinities with food 
habits. Food selection by insects increasingly occupied 
his attention. He wrote several important papers 
about it, interesting and valuable both to economic 
and academic entomologists; and finally, in 1946, 
summarized the whole field in his useful book, 
“Insect Dietary”’. 

As a teacher of graduate students at the Bussey 
Institution, Brues was characterized by his helpful- 
ness. His room was always open and he seemed 
cheerfully ready to put aside his own work and to 
lend himself, his mind, hands, time and tools, to his 
students. He was skilful in many small crafts and 
his skill was there to be called upon. In conversation 
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and at symposia he rarely criticized, but was ready 
with useful suggestions. This willing disposition led 
Brues to undertake much extra work. Single-handed 
he edited thirty-six annual volumes of the entomo. 
logical journal Psyche, and he served on innumerable 
boards and committees. 

Brues was a man who helped where help was 
needed without counting the cost to himself or looking 
for any return. His former pupils and colleagues in 
many parts of the world will hear with regret that 
he died on July 29 in his seventy-seventh year, and 
will think of him with gratitude and affection. 

GEORGE Sar 


VOL. 176 


Dr. S. G. P. Plant 


Dr. 8. G. P. Puant, who was senior lecturer and 
demonstrator at the Dyson Perrins Laboratory and 
secretary to the Delegates of the Oxford University 
Museum, died at Oxford on September 10. 

Sydney Glenn Preston Plant was born at Leicester 
in 1896. He was educated at Wyggeston Grammar 
School and, in 1915, went up to Oxford as a Scholar 
of St. John’s College, where he read for the final 
honour school of chemistry. As a young graduate 
he worked first under Dr. N. V. Sidgwick and later, 
as a senior demy of Magdalen College, under Prof 
W. H. Perkin. He became a lecturer and demon. 
strator at the Dyson Perrins Laboratory, and since 
1928 he had also been secretary to the Delegates 
of the Oxford University Museum. He served 


on the Council of the Chemical Society and on its 
publication committee, and he contributed many 
papers to its journal. He had, for many 


years, 
been treasurer of the Ashmolean Natural History 
Society. 

Dr. Plant’s interest in indoles and _ carbazoles 
grew out of his early work with Perkin, and he and 
his pupils have contributed much to our knowledge 
of this field of heterocyclic chemistry. He pub- 
lished a long series of papers on the substitution and 
addition reactions of the indole nucleus and the 
determination of the position of substituents in indoles 
and carbazoles. It is worthy of note that he dis- 
covered some of the first-known covalent derivatives 
of the alkali metals, compounds of great interest to 
Sidgwick in his early work on the electronic theory of 
valency. 

But it is, perhaps, as a lecturer and tutor that 
Plant will be best remembered. His great love of 
chemistry and his outstanding powers of lucid 
exposition have inspired, year after year, numbers of 
undergraduates ; many of them began their researches 
with him and are better chemists for the excellent 
training they received under his keen and kindly 
supervision. He found scope for his real flair for 
organization at the Museum, and there, too, his unfail- 
ing good judgment, his tolerance and his delightful 
sense of humour stood him in good stead. He was as 
adept at dealing with the gratuitous communications 
of the discoverers of perpetual motion as with the 
everyday business of the Museum. A quiet and kindly 
man, he was liked and respected by all who knew 
him ; he will be long remembered in Oxford, particu- 
larly at the Dyson Perrins Laboratory to which he 
gave such devoted service. 

He married, in 1924, Winifred, daughter of 
William Crawford of Leicester. He is survived by 
her and by their two daughters. 

J. C. Smrru 
M. L. Tomirmson 
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Microbiology in the Department of Agriculture, 
Canada : Dr. A. G. Lochhead 


Dr. A. G. LocHHEaD retired on June 21 from his 

t as chief of the Bacteriology Division, Science 
Service, Department of Agriculture, Ottawa, Canada, 
to devote his full time to research. Dr. Lochhead 
studied first at McGill University ; during 1912 he 
completed the requirem2nts for the Ph.D. degree at 
the University of Leipzig, but the outbreak of the 
First World War not only prevented his receiving the 
degree but also resulted in his internment in Germany 
for the duration of the War. However, his academic 
work and thesis were accepted by McGill University 
on his return to Canada in 1918. After lecturing in 
bacteriology at Macdonald College, McGill University, 
he left academic work for several years and gained 
valuable experience in industry by joining the staff 
of the Canadian Milk Products, Ltd., Toronto, and 
the Malt Products Company of Canada, Ltd., as 
bacteriologist-chemist. For a year he was lecturer in 
biochemistry in the University of Alberta. In 1923 
he joined the Department of Agriculture as chief of 
the Division of Bacteriology, Experimental Farms 
Service. With the amalgamation in 1938 of the Dairy 
Research Division of the Dairy and Cold Storage 
Branch, he became chief of the Division of Bacterio- 
logy and Dairy Research. Through his leadership the 
Division has become widely known as a centre of 
fundamental research in soil microbiology, especially 
in regard to the relationship between the soil micro- 
flora and plant roots, and for his pioneering investiga- 
tions on the classification, nutrition and growth factor 
requirements of the bacterial population of the soil. 
This devotion to the study of the soil microflora has 
not prevented his attacking other problems in 
microbiology and achieving recognition in specialized 
fields such as that dealing with the description, 
classification, nutrition and metabolic activities of 
sugar-tolerant (osmophilic) yeasts, with the micro- 
biology and fermentation of honey, with the etio- 
logical agents of foulbrood of the honey bee and with 
halophilic bacteria. His rare critical faculties, his 
keen logic and his acute powers of observation have 
been combined with a most enviable talent for 
writing; his gentle and courteous treatment of 
everyone with whom he comes in contact has made 
him loved by all. He was president during 1953-54 
of the Canadian Society of Microbiologists. 


Dr. H. Katznelson 


Dr. H. Katznetson, principal bacteriologist of 
the Bacteriology Division, Science Service, Depart- 
ment of Agriculture, Ottawa, Canada, has succeeded 
Dr. A. G. Lochhead. Dr. Katznelson was born in a 
Russian village near the Polish border in 1912. At 
the age of eight his family settled in Vancouver, B.C., 
Canada. Katznelson studied bacteriology at the 
University of British Columbia, where he specialized 
in soil bacteriology, and at Rutgers University. This 
was followed by a year at Cornell University, and at 
the outbreak of the Second World War he returned 
to Canada to join the staff of the Division of Bac- 
teriology and Dairy Research, Science Service, under 
Dr. Lochhead. Although Dr. Katznelson’s main 
interest was in soil microbiology, he was able to carry 
out studies on a variety of problems ranging from 
antibioties and bacterial viruses to diseases of the 
honey bee. His contributions to the control of these 
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diseases, including the use of illin to control 
Nosema disease and of antibiotics such as terra- 
mycin for American and European foulbroods, 
are well known. During the War he was engaged, 
in co-operation with the National Research Council 
of Canada, in studies on the microbiological pro- 
duction of 2,3-butylene glycol, a precursor of syn- 
thetic rubber. After this he turned to bacterial 
nutrition and physiology, with a few sorties into 
dairy bacteriology, where he and others on the staff 
demonstrated the significance of bacteriophage and 
antibiotics in cheesemaking. His own interest in 
bacterial viruses led to the development of a diag- 
nostic procedure for detecting bacterial plant 
pathogens in seed which is used in various countries. 
After spending a year studying bacterial metabolism 
at Stanford University, Katznelson was made head 
of the Unit of General Agricultural Microbiology. He 
is at present particularly interested in problems of 
soil microbiology, halophilic bacteria, the metabolism 
and diagnosis of bacterial plant pathogens, diseases 
of the honey bee and tobacco fermentation. 


Physical Chemistry in the University of the Wit- 
watersrand : Prof. J. O’M. Bockris 


Pror. J. O’M. Bocxrts has been appointed to the 
newly created chair of physical chemistry in the 
University of the Witwatersrand, Johannesburg. 
Prof. Bockris graduated in 1943 from the Imperial 
College of Science and Technology, London, and con- 
tinued there, working on electrode processes. In 1945 
he was appointed to the staff of the College; for 
eight years from 1946 onwards he led a large research 
team on electrochemical problems, and this team 
carried out work in the following fields: the evalua- 
tion of the effect of trace impurities on electrode 
processes; the evaluation and application of diag- 
nostic criteria in the determination of the mechanism 
of electrode processes (particularly in hydrogen and 
oxygen evolution); the technique of quantitative 
physico-chemical measurements at temperatures up 
to 2,000° C., leading to the establishment of the 
ionic nature and detailed lattice structure of the 
liquid silicates; and the application of statistical 
mechanical methods in electrochemistry—for example, 
the absolute calculation of electrode reaction-rates, 
the theory of salting in, and the mechanism of proton 
transport. Some work of an applied electrochemical 
nature was also undertaken, supported by both British 
and United States government and industrial bodies. 
During 1953-54 Prof. Bockris held a visiting profes- 
sorship in the University of Pennsylvania and was 
later appointed professor of chemistry there. He is 
co-author of a text-book of electrochemistry, editor 
of ‘Modern Aspects of Electrochemistry’, and 
co-author of the Proceedings of the International 
Committee for Electrochemical Thermodynamics and 
Kinetics. 


New National Parks in Great Britain 


DESIGNATION orders have been made by the 
National Parks Commission for the ninth and tenth 
national parks, the orders being still subject to con- 
firmation by the Minister of Housing and Local 
Government. The parks in question are the North- 
umberland Nationai Park, incorporating the Forestry 
Commission’s Border Forest Park, and the Brecon 
Beacons National Park. The Northumberland 
National Park comprises most of the upland country 
of Northumberland, from the Cheviots in the north 
to the Roman Wall in the south ; part of its western 
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boundary marches with the Forestry Commission’s 
Kielder Forest, and this forest and, the adjoining ones 
of Kershope in Cumberland and Newcastleton and 
Wauchope in Roxburghshire have been declared a 
national forest park, to be known as the Border 
Forest Park, by the Forestry Commission. The forest 
plantations will be opened to the public as soon as is 
practicable ; in some cases this stage has already 
been reached, but new plantations will have to be 
protected for a number of years to come. The Brecon 
Beacons National Park, which comprises a total area 
of approximately 515 square miles, lying within the 
counties of Brecon, Carmarthen and Monmouth, is 
the third such park in Wales. It is one of the lesser- 
known of Britain’s mountain areas, but none the less 
contains some of the finest scenery of South Wales, 
and indeed of Great Britain. The River Usk offers 
some of the finest salmon-fishing outside Scotland, 
and there is also fishing in the Llangorse Lake under 
the shadow of the Black Mountains, where many 
varieties of wild fowl are to be found. Some old and 
interesting towns lie within the park, including 
Brecon itself with its cathedral and the once-walled 
market town of Hay-on-Wye; sites of Roman and 
ancient British settlements abound, and there are 
several fine Norman and medieval castles, interesting 
churches and country houses. 


Research in the Belgian Congo 


WorkKErS at the Institute for Scientific Research 
in Central Africa, Bukavu, Belgian Congo, have 
produced more than three hundred and fifty original 
papers in the biological, social and physical sciences 
since 1948. Those directing the policy of the Institute 
decided at the outset not to publish a special journal, 
but to send their contributions to recognized period- 
icals, usually in Belgium although, where appro- 
priate, in other countries also. They felt that a 
separate journal would contain too diverse a col- 
lection of papers to be generally useful and might 
tend to isolate the workers at the Institute, already 
geographically at something of a disadvantage, from 
their fellow scientists in other countries. The Institute 
has now started to issue quarterly its Folia Scientifica 
Africae Centralis (1, No. Ff; 1955). This is not 
intended to compete with existing publications, but 
to supplement them and at the same time to make 
it easier for readers to grasp the scope of the work 
of the Institute. Four reasons for producing this 
publication are given. First, it will contain reports 
on the current programmes of the different sections, 
written in French and Flemish with a summary in 
English. Secondly, brief preliminary notes on new 
discoveries will be printed in French and English. 
Thirdly, there will be résumés in English of some of 
the more important papers by workers at the Institute 
appearing in Belgian and foreign journals. Finally, 
there will be annual lists of titles of new papers ; the 
first number has a supplement of 360 titles, covering 
the period from 1948 to December 1954. 


Centro Appenninico, Terminillo: Biological Re- 

search Station in the Apennines 

Some years ago the Italian National Research 
Council, at the instigation of Prof. Carlo Jucci, pro- 
fessor of zoology in the University of Pavia, decided 
to set up on Mount Terminillo, in the Apennines, a 
biological research station concerned with the pure 
and applied aspects of agricultural science, especially 
in their relation to the mountains (see Nature, 163, 
811; 1949). This station, known as the Centro 
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Appenninico, Terminillo, was formally inaugurated 
in August last year, and its work is now in full swing, 
It is situated in Terminillo, a village on the middle 
slopes of the mountain of the same name, which is a 
winter sports and also a summer resort, and for this 
reason enjoys good road communications, the bus 
trip from Rome, via Rieti, taking about three hours, 
The station stands on sloping grassland at 5,700 ft. 
(1,730 m.) at the lower limit of the zone of sub. 
alpine vegetation which extends to the top of the 
mountain at 7,300 ft. (reached in 1} hr. on foot), 
The winter climate is severe, with patches of snow 
still remaining on the mountain as late as May. The 
summer is never unduly hot but usually very dry, 
the rainfall being largely confined to the winter 
months. The Centre includes a meteorological station. 

Cultivated plots for research purposes (mostly 
terraced owing to the steep slopes) are available close 
to the station itself, and also at 3,500 ft. half-way 
down to the plain; arrangements are being made 
for the use of a plot on the plain itself (about 1,200 ft.). 
There are six small laboratories equipped for standard 
work in microbiology, biochemistry, entomology, 
agrarian genetics, cryptogamic botany, cytogenetics 
and also physics. There are also a small museum and 
library. Board and lodging are available on the 
premises. The work so far undertaken at the Centre 
has been mainly concerned with the genetical study, 
and the improvement by selection for mountain 
environments, of crops which are important, or 
potentially important, to a hill population— 
especially the potato and the tomato. Hill pasture 
improvement has also been studied, and, as a minor 
mountain industry, the cultivation of medicinal 
herbs. It is hoped that the Centre will in time become 
well enough known abroad to attract numerous 
foreign workers in a much wider range of scientific 
activities, and assume an increasingly international 
character. Already a number of scientific meetings 
have been held there. Those interested in the Centre 
should write to the director, Prof. Carlo Jucci, at 
the Istituto di Zoologia della Universita, Palazzo 
Botta, Pavia. 


VOL. 176 


World Power Conference : 


Report for 1954 
THE annual report for 1954 of the World Power 


Conference (pp. 17. London: World Power Con- 
ference, 1955) records the admission to membership 
of Paraguay, Spain and Thailand at the July 1954 
meeting of the International Executive Council, 
bringing the membership to forty-three. The Brazilian 
Sectional Meeting of the Conference was held at 
Petrépolis, Rio de Janeiro, during July 25-31, 1954, 
being attended by 522 members from thirty-four 
countries, and the bound transactions were due for 
publication this year. The fifth World Power Con- 
ference will be held in Vienna during June 15-23, 
1956, and a summary of the technical programme 
is appended to the report. “Statistical Year-book 
No. 7” of the Conference was published in July 1954, 
and the usual list of publications issued, or to be 
issued, under the auspices of the International 
Executive Council is also appended to the report, 
which includes a note on the twenty-first executive 
meeting of the International Commission on Large 
Dams of the World Power Conference. A new edition 
of the “List of National Committees and Repre- 
sentatives” was published in June, and the British 
National Committee has issued a list of twenty-six 
papers to be presented at the Fifth World Power 
Conference: these include three dealing with nuclear 
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energy. Sir John Hacking was re-elected vice-chair- 
man and Mr. F. G. Brewer honorary treasurer of the 
Committee at its recent annual general meeting, and 
Mr. C. E. Iliffe has been appointed to serve on the 
Committee as representative of the United Kingdom 
Atomic Energy Authority. A third impression of the 
fifth edition of “Technical Data on Fuel’ was pub- 
lished in June. 


No. 4483 


Statistical Aspects of the Nucleus 


Tue proceedings of the conference on ‘Statistical 
Aspects of the Nucleus’, held at the Brookhaven 
National Laboratory, Upton, New York, during 
January 24-26, 1955, were tape-recorded, and the 
uncorrected report of the talks and discussions pro- 
duced from the recording has recently been pub- 
lished (pp. 113; obtainable from the Office of 
Technical Services, Department of Commerce, Wash- 
ington 25, D.C.; 1955; n.p.). The conference 
consisted of four sessions devoted to low-energy 
scattering, elastic scattering, inelastic scattering and 
reactions I (residual nuclei in discrete states), and 
inelastic scattering and reactions II (residual nuclei 
in continuum states). The chairmen were E. P. 
Wigner, K. M. Watson, L. Wolfenstein and -‘V. F. 
Weisskopf, respectively, and the speakers were E. 
Vogt, R. G. Thomas, K. M. Watson, D. S. Saxon, 
H. Feshbach, H. McManus and P. C. Gugelot. The 
proceedings concluded with a summing up by V. F. 
Weisskopf. The talks were obviously stimulating 
and produced lively discussion, which is all faithfully 
reproduced ; but in the privacy of one’s study the 
printed report appears to lack conciseness, and the 
essential points made by the speakers are lost in a 
bewildering mass of question and answer. As is 
pointed out in the foreword, editing was kept to a 
minimum in order to make the report available 
rapidly ; but it is open to question whether the 
usefulness of the report has not been jeopardized by 
this course. 


Biochemical Activity of Pea-Seedling Mitochondria 


D. D. Davres has reported the isolation of a 
diphosphopyridine nucleotide-specific isocitric de- 
hydrogenase from pea-seedling mitochondria, a ten- 
fold purification having been effected (J. Eap. Bot., 
6, No. 17, 212; 1955). In the presence of manganese 
the enzyme catalyses the oxidative decarboxylation of 
d-isocitrate to «-oxoglutarate and carbon dioxide, but 
under similar conditions does not catalyse the reverse 
reaction. Evidence is presented indicating that —SH 
groups of the enzyme are essential for activity. The 
properties of the enzyme are described. 


Reactions to Potato Virus Y 


An account has been given of the reactions ‘of 
certain Solanaceae to strains of potato virus Y by J. 
Munro (Canad. J. Bot., 33, No. 4, 355; 1955). Strains 
of potato virus Y that were not clearly differentiated 
from each other by their reaction on potato varieties 
were shown to be separate entities by the differing 
reactions that they caused in several other solanaceous 
species. One strain did not infect Physalis floridana, 
but this same strain caused necrosis and a severe 
distortion of the young leaves of Nicotiana sanderae. 
After infection with certain other strains, N. rustica 
showed leaf-drop streak symptoms ; this observation 
has not been previously reported. An avirulent 
strain in all potato varieties and seedlings tested so 
far caused a severely necrotic disease in N. tabacum 
and other Nicotiana species. The author notes that 
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isolates of potato virus Y can only be recognized as 
mutants when they have ceased to cause the symp- 
toms peculiar to this virus in certain homozygous 
hosts. During the course of this work the different 
strains remained constant by this criterion, and 
there was no evidence that mutations or changes 
frequently arise from this virus. However, the fact 
that several distinct strains were picked up in the 
field without difficulty indicates that changes may 
commonly occur. 


Cytology and Taxonomy of Ceylon Pteridophyta 


As a further contribution to our understanding of 
the relationships between cytology and evolution in 
pteridophytes, I. Manton and W. A. Sledge (Phil. 
Trans. Roy. Soc., B, 238, 127; 1954) have made a 
considerable study of fern material, largely collected 
by them in Ceylon, but also from other countries. In 
all, in the present work, cytological observations on 
155 entities, referred provisionally to about 140 
existing taxa in the fern flora of Ceylon, together 
with some sixty-nine entities from other sources, 
chiefly Malaya, are reported. A list of chromosome 
nuinbers is given, with an indication of the ploidy, 
or possible ploidy, of each species. ‘The paper is 
illustrated by some silhouettes of plants, or leaves, 
and by a large number of diagrams and photographs 
of chromosomes. In discussing their findings, the 
authors consider that the new facts justify the view 
that cytology ‘‘will be at least as helpful in unravelling 
groups of difficult species in the tropics as it has 
long been known to be in temperate latitudes”. The 
cytological data are considered in relation to the 
taxonomic systems of Copeland and of Holttum, and 
in @ number of species and genera the authors have 
been able to indicate the need for revision. The 
distinctness of a number of little-known species has 
been confirmed, and apogamy has been demonstrated 
in a number of species. Two cases of putative inter- 
generic hybrids, from Ceylon and Malaya, have been 
investigated with confirmatory results. In the light 
of the new cytological information, the splitting of 
two of Copeland’s families is recommended. 


Oil Reserves and the Petroleum Industry during 
1954 


Tse Annual Review for 1954 of the Esso Petroleum 
Co., Ltd., discloses some interesting economic facts 
concerning the industry generally and, in particular, 
the position of oil in Great Britain. Production of 
crude oil (world total) in 1954 was 2 per cent greater 
than in 1953, reaching 12-2 million barrels daily, due 
largely to progressive developments in the Middle 
East. Proved reserves of crude oil increased in 1954 
by an amount more than enough to compensate for 
the total quantity of oil extracted. It is estimated 
that proved reserves “in the free world”’ amount to 
147,000 million barrels (30 years consumption), of 
which the Middle East is likely to produce two-thirds. 
In Great Britain the growth of petroleum exports 
rose from a value of £6,900,000 in 1949, or one- 
seventh of the amount for coal, to £84,200,000 in 
1954. Five years ago Great Britain refined less than 
half the petroleum products consumed. By 1952 the 
gap was closed. To-day there is a good surplus 
of home-refined products available for export. 


Report 


Coryndon Memorial Museum, Nairobi : 
for 1954 
THE annual report for 1954 of the Coryndon 


Memorial Museum, Nairobi (pp. 24+3 plates ; 1955 ; 
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Is.), mentions that the continued state of emergency 
throughout the year has again been responsible for 
fewer visitors; but in view of the fact that few 
Africans could enter Nairobi, the reduction was not 
so much as was anticipated. Much curatorial work 
was accomplished, especially the development of a 
new Hall of Mammals, and work on transforming a 
large room into a Bird Gallery was in progress. Many 
important field trips were made for collecting, 
especially to a part of East Africa otherwise difficult 
of access and of great botanical interest. A well- 
preserved hand of a Miocene ape was found in blocks 
of limestone at Rusinga, and a nearly complete skull 
of a lemuroid was another important discovery. All 
this material is now being closely examined by a 
group of specialists. 


The Night Sky in October 


Fux moon occurs on Oct. 1d. 19h. 17m., v.7., and 
new moon on Oct. 15d. 19h. 32m. The following 
conjunctions with the Moon take place: Oct. 11d. 
16h., Jupiter 6°N.; Oct. 14d. 09h., Mars 6°N.; 
Oct. 17d. 00h., Venus 4° N.; Oct. 18d. 05h., Saturn 
4°N. In addition to these conjunctions with the 
Moon, Mercury is in conjunction with Venus on 
Oct. 8d. 08h., Mercury 4-3° S., and Venus is in con- 
junction with Saturn on Oct. 30d. 22h., Venus 2° S. 
Mercury is too close to the Sun during the greater part 
of October for observation, but towards the end of the 
month it rises about an hour and a half before sunrise 
and is visible for a short time in the eastern sky. 
Venus sets shortly after the Sun during the month 
and is not favourably placed for observation. Mars 
rises about 4h. 30m. throughout October and is 
visible in the constellation Leo in the early part of 
the month, moving later into Virgo, and is close to 
7 Virginis about Qctober 19 and to y Virginis about 
October 28, its stellar magnitude remaining 2-0 
during this time. Jupiter rises at Ih. 50m., lh. 10m. 
and 0h. 20m. on October 1, 15 and 31, respectively. 
Its eastward movement in Leo is easily seen, and 
towards the end of the month it is very close to 
« Leonis. Its stellar magnitude varies from — 1-4 to 
— 1-5 owing to its distance from the Earth decreasing 
from 558 to 522 million miles during the month. 
Saturn sets at 19h. 10m., 18h. 15m. and 17h. 20m. 
on October 1, 15 and 31, respectively. Its eastward 
movement can be detected by noticing that it 
approaches y Librae during the month. Its stellar 
magnitude remains 0-8, although its distance from 
the Earth increases from 991 to 1,013 million miles 
during October. The Orionid meteor shower attains 
@ maximum during October 20-23; the radiant at 
R.A. 6h. 24m., Dec. 15° N., near the north-east of 
the constellation Orion, is close to ~ Geminorum. 


Announcements 


THE ninth Eddington Memorial Lecture will be 
given by Prof. R. B. Braithwaite, of King’s College, 
Cambridge, on November 22, at 5.15 p.m., in Oxford. 
He will speak on “An Empiricist’s View of the Nature 
of Religious Belief”. 


Dr. W. B. Lrrrter has been promoted to a chief 
scientific officer and appointed principal director of 
scientific research (defence), Ministry of Supply, 
in succession to Dr. W. Cawood, who is to become 
principal director of scientific research (air) on 
November 1. 


Dr. W. STEVEN has been appointed superintendent 
of the Development and Research Department 
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Laboratory of the Mond Nickel Company, Litd,, 
Birmingham, in succession to the late Mr. Howard 
Evans. Dr. Steven, who is a graduate of the Univer. 
sity of Glasgow, was for five years engaged in research 
and works control on tool steels, constructional steels 
and stainless steels at Wm. Jessop and Sons, Ltd., 
Sheffield. Then in July 1947 he joined the Mond 
Nickel Company, where he has been working on alloy 
steels and cast irons, particularly on transformation 
in steels and problems associated with spheroidal. 
graphite cast iron. He was at one time secretary of 
the Hardenability Sub-Committee of the Ministry of 
Supply Special and Alloy Steels Committee. 


Mr. F. S. O. Broventon, assistant secretary of 
the Development Commission, has been appointed to 
succeed Mr. E. H. E. Havelock as secretary of the 
Commission. Mr. Havelock will continue to serve 
the Commission for a further period as secretary to a 
committee appointed to inquire into and advise upon 
the future organization of fishery research. 

TueE Science Museum, London, is showing for about 
six months a special exhibition on the evolution of 
the dividing machine. Until the middle of the 
eighteenth century, measuring scales of scientific and 
other instruments were divided by hand or by the 
use of a dividing plate, but in 1775 Jesse Ramsden 
built a successful dividing engine which divided 
circular scales mechanically. Since his time progress 
has been in the direction of automatic operation of 
the machines and increased accuracy of their work. 
The eight circular dividing machines to be shown 
range in date from 1778 to 1955, and two of them will 
be shown in operation. 


Dr. GaBrret Kron will deliver three lectures at 
the Imperial College of Science and Technology, 
London, on the “Method of Tearing’? on October 7 
and 8. He will discuss a technique for the numerical 
and analytical solution of complex physical systems 
such as large electrical networks and large mechanical 
structures. Further particulars can be obtained from 
the Deputy Registrar, City and Guilds College, 
Imperial College, London, 8.W.7. 


THe annual reports for 1954 of the British Rubber 
Development Board and of Rubber Technical 
Developments, Ltd. (pp. 47 and 15, respectively ; 
from the Board at Market Buildings, Mark Lane, 
London, E.C.3), refer to progress in the development 
of unwoven fabrics bonded with rubber deposited 
from latex, the use of rubber in roadmaking, rubber 
rail pads (inserted between rail and sleeper), and the 
use of latex foam in furniture. 


Tue Electron Microscopy Group of the Institute 
of Physics is arranging a conference on “‘The Electron 
Microscopy of Textile and Other Industrial Fibres”, 
to be held in the University of Leeds during January 
3-4. The main groups of topics it is hoped to 
discuss are specimen techniques, the fine structure of 
cellulose, synthetic and protein fibres and the surface 
properties of fibres. Correspondence relating to the 
conference should be addressed to Dr. J. Sikorski, 
Textile Physics Laboratory, University, Leeds 2, 
and sent to him as soon as possible. 


In Nature of September 17, p. 526, there was 4 
review of “Michael Tswett’s First Paper on Chromato- 
graphy”’, issued by M. Woelm, of Eschwege. L. Light 
and Co., Ltd., Poyle Estate, Colnbrook, Bucks, are the 
British agents for M. Woelm for the sale of their 
activated alumina for chromatography, and they have 
a few copies of the brochure ; it is free of charge. 
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MAN AND HIS MACHINES 


ECTION L (Education) of the British Association 

organized on the afternoon of September 2 a 
symposium on the automatic age under the title 
of “Man and his Machines”. Three papers were 
presented before an audience of 350-400 in the fol- 
lowing order: (1) ‘New Concepts of Science and 
Advanced Industrial Techniques”, by Sir Ben 
Lockspeiser, secretary of the Department of Scientific 
and Industrial Research; (2) “The Training of 
Technicians for the Automatic Age”, by Dr. J. E. 
Richardson, principal, Northampton Polytechnic, 
London; (3) “Automaticn and Education”, by 
Mr. H. A. Rée, headmaster of Watford Grammar 
School. 

Sir Ben Lockspeiser said that automation has.come 
along because fundamentally ‘“‘People turn to mach- 
ines to save themselves trouble, and as few want to 
do more arithmetic than they must, they have always 
been on the lookout for devices to make arithmetic 
easier”. He surveyed the development of computers 
from the days of Charles Babbage to the elaborate 
electronic machines of to-day which have been given 
the label of ‘electronic brains’. He sees some 
justification for the label though it can be misleading, 
and spoke of their very reliable memories, built-in 
facilities of judgment and fantastic speeds. The 


, applications of these machines are far-reaching in 


their consequences and already include: passenger 
reservations at La Guardia Airport, New York; 
mail-order business in an American firm, where with 
its aid ten clerks handle 80,000 orders a day covering 
12,000 different items; commercial operations at 
Messrs. J. Lyons and Co., Ltd., in preparing the pay- 
roll for 10,000 employees as well as a large variety 
of other requirements. 

Sir Ben foresees an end to the vast and otherwise 
increasing volume of paper-work which has been the 
bane of large business houses ; in its place will come 
the automatic routing of information, resulting in the 
replacement of intelligent guessing by exact informa- 
tion, and the bringing in of efficiency in direction and 
economy of practice. 

Turning from computers to production, Sir Ben 
sees the counterpart of the automatic control of 
fluids in the oil, chemical and food industries in the 
new handling machines for transferring work from 
one operation to another. These techniques, intro- 
duced by Morris Motors so far back as 1923, have 
now been developed considerably, not only in the 
United States but also in Britain and on the Continent, 
especially in connexion with the automobile industry. 

As a digression, it may be mentioned that on the 
previous day, Mr. Alec Rodger, of Birkbeck College, 
London, had told Section J (Psychology) that in a 
Moscow factory making pistons for the whole of the 
Russian light-car industry, only nine men were 
employed per shift. 

Sir Ben concluded by saying that the fruits of fully 
automatic production will only be gathered by a 
population substantially ungraded in skill and intel- 
lect. There would be a need for many more scien- 
tists and technologists than are available at present. 
In Great Britain, this involves a sufficient number of 
good-quality teachers of mathematics and science 
for the schools of the country. 

Dr. Richardson’s paper covered the much narrower 
field of the resources of the technical colleges of 


Britain to cope with the training of technicians for 
the automatic age. He sounded a note of optimism 
based on the following factors : 

(1) Automation is neither new nor sudden in its 
appearance. 

(2) The first industrial revolution saw both 
mechanization and automation (for example, mule 
spinning and jacquard weaving) without the aid of 
technical colleges as we now know them. The 
second industrial revolution, as some are naming the 
present phase, will, however, be served by a nation- 
wide system of colleges second to none in any other 
country. 

(3) The present numbers of B.Sc. degrees, Higher 
National Certifieates and City.and Guilds of London 
Institute certificates gained in the technical colleges 
of Britain are most impressive. Of perhaps even 
greater significance in the present context is the large 
number and variety of short courses in advanced 
studies designed to take well-qualified men to higher 
levels of study in subjects already covered, or into 
new subjects not previously studied. Many of these 
subjects are concerned with electronics, computers, 
automatic process control, servo-mechanisms, and the 
like. 

On the question of the numbers of technicians 
required, Dr. Richardson believes that they will 
preponderate over other grades of employee, but he 
does not think the total numbers will be alarmingly 
great. If automation were to reduce the number of 
workers needed as drastically as many claim, the total 
numbers could scarcely increase. The electrical 
industry, it is said, uses personnel in the ratio of 
1:5:8 for professional engineers, technicians and 
craftsmen respectively. Dr. Richardson hazarded 
the opinion that the ratio might become 1: 3: 2. 

Despite the reasonably satisfactory state of affairs 
in the technical colleges of Britain, Dr. Richardson 
mentioned six essential requirements for the changing 
emphasis brought in by automation. These are: 
large laboratories for pilot plant ; smaller laboratories 
adequately equipped with the latest gadgets ; closer 
integration with industry in the planning and running 
of courses ; generous financial provision which would 
take as normal a piece of equipment costing £25,000 
such as the computer he hopes to instal in the 
Northampton Polytechnic in the near future ; aboli- 
tion of restrictive practices by boundary-conscious 
local education authorities ; adequate salary scales 
for staffs. 

Mr. Harry Rée’s contribution was entirely different 
from the preceding in that philosophical and humanis- 
tic considerations replaced scientific and technical 
factors. Dealing with the contribution of the schools, 
he wondered in the first place where all the extra 
technicians are to come from. From the grammar 
and public schools, he said, they can only come by 
decreasing the number of arts students. From the 
modern secondary schools, in which are to be found 
some 80 per cent of the nation’s children, only a mere 
trickle can be expected of those capable of reaching 
graduate or Higher National Certificate level. Maybe 
on the short-term issue, British parents had antici- 
pated the need by the increased birth-rate in early 
1940's. 

After expressing the fear that technical colleges 
are not educational institutions but teaching shops, 
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he emphasized that “in building a world where 
machines do the work which used to be done by men, 
it is not good enough to build men who can only work 
like machines. It is not enough to produce managers 
who know how to increase production ; of far greater 
importance is it to produce managers who know why 
they should increase production, or even whether they 
should’’. 

To the recognized ‘‘deeply humanizing, deep moral 
importance of liberal studies”, Mr. Rée added the 
less recognized importance of planned and wisely 
used leisure. He warned that ‘“‘To an ever increasing 
extent we have handed over the organization of our 
spare time to those who can make money out of us, 
to the purveyors of entertainment, to those who can 
offer us diversion without exertion, and hour after 
hour we are content to watch, to listen and to 
consume”’. 

He concluded by envisaging the great contribution 
educational institutions could make by a counter 
attack on the creeping disease of passive pleasures 
which is eating away the soul of modern man. “If 
we could make the effort, all these things (commercial 
entertainment, ostentatious expenditure, slot mach- 
ines and cinemascopes) could be swept away and we 
should look upon automatic factories and computing 
machines as our benefactors enabling us and our 
children to taste to the full the real joys of life.” 

In the discussion which followed, the suggestion 
was made that we may have to look to women to 
swell the force of technicians. Sir Ben Lockspeiser 

with Dr. Richardson’s complacency on 
numbers; he emphasized that every technical 
industry, including government departments, is 
crying out increasingly for more and more technicians. 
He concluded by warning his audience that automa- 
tion is not before‘us as a choice—it is a sheer necessity. 
Without automation we cannot increase production, 
without increased production we ‘cannot remain 
competitive, without trade we shall perish. 

J. E. RicHarDSON 


THIRD INTERNATIONAL 
CONGRESS OF BIOCHEMISTRY 


‘HE Third International Congress of Biochemistry 

was held in Brussels during August 1-6, under 
the presidency of Prof. E. J. Bigwood, and was 
attended by more than seventeen hundred delegates 
from all parts of the world. The official opening on 
August 1 was followed by the inaugural lecture, given 
at the Palais des Beaux-Arts by C. Martius, of 
Wiirtzburg, his subject being ““Thyroxin und oxidative 
Phosphorylierung’’. On the evening of the same day 
the official reception was held at the Musées Royaux 
d’Art et d’Histoire du Cinquantenaire, and was 
preceded by a tour of the exhibits. 

Besides the opening and closing lectures, formal 
lectures were given by P. 8. Sarma (India) on bio- 
chemical aspects of Corcyra nutrition; R. H. 8. 
Thompson (Great Britain) on biochemical disorders 
in peripheral neuritis ; N. M. Sissakian (U.S.S.R.) on 
biochemical properties of plastids; P. H. Bell and 
R. G. Shepherd (United States) on purification and 
structure of $-corticotrophin and its active degrada- 
tion products; P. Grabar (France) on the study of 
mixtures of proteins by electrophoretic and immuno- 
electrophoretic analysis in gels; and L. Seekles 


(Holland) on the role of the trace elements in nutri- 
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tion. F. B. Straub (Hungary), who was also dus to 
speak, was unable to attend. 

The remainder of the scientific programme wag 
divided into two classes of communications whiich 
were concurrent. These were, first, report sessions, 
which consisted of reviews given by workers in the 
various fields, and which were followed by prepared 
discussions by invited speakers who had been pro- 
vided with advance copies of the talks ; and, secon ly, 
the scientific communications proper, which were 
short papers dealing with recent research. 

The reports, most of which were printed and circu- 
lated to members of the Congress beforehand in the 
form of a most useful booklet, covered a wide field 
ranging from pure chemistry, on one hand, to pure bio- 
logy on the other. The subjects discussed included the 
biosynthesis of peptides (H. Borsook), photosyntliesis 
(M. Calvin), transmethylation (G. L. Cantoni), 
formation of organic acids in moulds (E. B. Chain), 
growth stimulation by antibiotics (M. E. Coates and 
8S. K. Kon), antibiotic polypeptides (L. C. Craig), 
proteolytic enzymes (P. Desnuelle and M. Rovery), 
hexose monophosphate oxidation (F. Dickens), 
physical chemistry of deoxyribonucleic acid (P. Doty 
and N. Simmons; C. Sadron), structure of poly- 
peptides and proteins (A. Elliot), genetic function 
of deoxyribonucleic acid (H. Ephrussi-Taylor; 0. 
Maaloe), incorporation of amino-acids in the presence 
of ribonucleic acid fragments (E. F. Gale), amino- 
aciduria (H. Harris), effects of ionizing radiation 
(G. Hevesy and A. Forssberg), antimetabolites related 
to purines (G. H. Hitchings and G. B. Elion), muco- 
polysaccharides (R. W. Jeanloz), carbamy! phosphate 
(M. E. Jones, L. Spector and F. Lipmann), energetic 
coupling (H. Lardy), uridine coenzymes (L. F. Leloir), 
metalloflavoproteins (H. R. Mahler), ribonucleic 
acids (R. Markham), determination of steroids (G. F 
Marrian), biochemistry of the nucleus (A. E. Mirsky), 
brain biochemistry (A. V. Palladine; A. J. Rosen- 
berg), skeletal muscle metabolism (S. V. Perry), 
antibiotics and intestinal flora (L. Y. Quinn), bio- 
chemistry of anesthesia (J. H. Quastel), aseptic 
breeding of rats (J. Reyniers), bacterial cell structure 
(M. R. J. Salton), cell structure and metabolism 
(W. C. Schneider), porphyrin biosynthesis (D. Shemin), 
respiratory chain phosphorylation (E. C. Slater), 
respiratory adaptation (P. Slonimski), enzymic 
adaptation (S. Spiegelman), antibiotics and nutrition 
(E. L. R. Stokstad), hormonal regulatory mechanisms 
(E. W. Sutherland), ion transport (H. H. Ussing 
and B. Andersen), nitrogen fixation (A. I. Virtanen), 
muscle and cell contraction (H. H. Weber) and the 
chemistry of nerve activity (I. B. Wilson). 

The original communications, which numbered 
more than eight hundred in all, were given in seven- 
teen sections: organic chemistry of substances of 
biological interest ; chemistry and physical chemistry 
of proteins and polypeptides ; chemistry and physical 
chemistry of nucleoproteins and nucleic acids; en- 
zymology ; intermediary metabolism ; cellular oxida- 
tion and oxidative phosphorylation ; biochemical 
regulation ; cellular biochemistry ; biochemistry of 
muscle and the central nervous system ; chemical 
microbiology ; plant and soil biochemistry ; zoological 
chemistry ; nutrition; pathological chemistry and 
immunochemistry ; pharmacological chemistry ; 
clinical chemistry; and industrial biochemistry. 
Such a division into sections is somewhat arbitrary 
and, consequently, related papers were to be found in 
several different sections. A gallant and partly success- 
ful attempt to overcome this deficiency was made by 
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the organizers, who provided the delegates with a 
timetable for each day and who enforced a most 
rigid control over the time taken by each speaker. 
However, on occasion, as many as twenty choices 
were “ger at any one time, in as many different 
laces, and it is unlikely that anyone managed to 
iuenil all the papers which he wished to hear. 

An excellent item of organization, and one which 
can be recommended to organizers of future con- 
gresses of this size, was the provision of ample space 
for informal meetings between delegates, both at the 
Congress headquarters at the University of Brussels 
and in the adjacent Cité Universitaire, where all 
manner of facilities were provided. 

In addition to the opening reception a number 
of social activities were arranged, the main one being 
a concert given by the Belgian National Orchestra 
at the Palais des Beaux-Arts. There was no formal 
Congress banquet, but some informal sectional 
dinners were given, and the International Association 
of Clinical Chemistry arranged a banquet open to all 
members of the Congress. Both the Russian and 
the Polish delegations gave receptions at their 
respective embassies, and these were attended by 
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guests from both sides of the Atlantic. An exhibition - 


of scientific equipment was given at the Congress 
headquarters, and a number of British scientific 
equipment manufacturers were represented. The 
closing lecture was given by V. du Vigneaud (New 
York) on the isolation and proof of structure of the 
vasopressins and the synthesis of octapeptide amides 
with pressor-antidiuretic activity. 

The next Congress will be held in Vienna in 1958. 





RADIATIVE BALANCE IN THE 
ATMOSPHERE 


ROYAL SOCIETY DISCUSSION 


T is appropriate, in view of the forthcoming 
intensification of atmospheric research during the 
International Geophysical Year of 1957-58, to 
examine the present state of research in such a 
subject as radiative balance in the atmosphere, and 
a one-day discussion meeting on this subject was 
held in London at the Royal Society on June 9. In 
such a short period it was clearly out of the question 


to attempt any comprehensive survey, and attention . 


was concentrated instead on subjects in which 
research is being actively pursued. Many of those 
who took part are contributors to the Gassiot Com- 
mittee programme of research on photochemical 
equilibrium in the atmosphere. Two invited speakers 
from abroad, Dr. F. Méller (University of Mainz) and 
Dr. M. V. Migeotte (Institut d’Astrophysique, Liége), 
made interesting contributions. The programme was 
arranged so that the morning and early afternoon 
were mainly devoted to the lower atmosphere, up to 
and including the stratosphere, and the late after- 
noon to the higher levels of the atmosphere. 

The discussion was introduced by Prof. H. 8. W. 
Massey (University College, London), who first out- 
lined the general nature of the radiation balance in 
the atmosphere and indicated the importance of the 
different absorption, emission and scattering pro- 
cesses which are involved. The second part of his 
talk was concerned with the temperature and pressure 
distribution in the atmosphere. These may be 
directly studied up to altitudes of 150 km. by means 
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of instruments transported by rockets. Methods of 
measurement of pressure, temperature and density 
were outlined, and the interrelation of these three 
quantities was pointed out as a useful check on the 
results obtained. Special attention was directed by 
Prof. Massey to the way in which the rocket observa- 
tions of pressure, taken above White Sands, New 
Mexico, agree well.with results obtained by balloon 
flights up to altitudes of 24 km. The importance of 
further rocket measurements in different geographical 
locations was stressed. 

Dr. Méller next discussed the pattern of radiative 
heating and cooling in the troposphere and lower 
stratosphere. After describing the distribution of 
temperature and of the cooling-rate by water vapour 
in some characteristic atmospheres at different 
latitudes, he directed attention to systematic differ- 
ences from this characteristic behaviour which have 
been observed in the last year. These differences he 
ascribes to the effect of cloud layers, and the remainder 
of his contribution was concerned with these effects. 

Statistical studies of the frequency and thickness 
of clouds over Germany during the period 1930-40 
are now proceeding at the Meteorologisch-Geophys- 
ikalisches Institut at Mainz, these being based on 
the observations of the Wetterflugstellen. Using 
these data, radiation fluxes and mean cooling water 
characteristics of cyclonic warm air have been com- 
puted and show that at every height the cooling is 
slightly increased by the cloud. Further work on 
these lines is proceeding. 

Dr. A. R. Curtis (University of Sheffield) described 
the elaborate computations which he is carrying out 
on radiative heating-rates in the atmosphere. The 
starting-point is the derivation from the equation of 
radiative transfer of an expression for the rate of 
heating at any height in a plane-stratified atmosphere 
due to interaction of molecules of a single absorbing 
constituent with radiation. Even in this simplified 
case the expression is quite formidable. Knowledge 
of line frequencies and intensities and of line shape 
as a function of height is required. To make the 
calculations tractable, it is assumed that the line 
intensities are distributed according to a probability 
function. Approximate calculations for the 15-u 
carbon dioxide band have been made, but further 
work will be carried out using electronic computation. 

Dr. Migeotte described the results of high-resolution 
spectroscopic investigation of minor atmospheric 
constituents—ozone, nitrous oxide, methane, mono- 
deuterated water and carbon monoxide. Several 
bands, as they appeared on solar spectrograms taken 
at the International Scientific Station on the Jung- 
fraujoch at an altitude of 3,850 m., were shown ; 
they were obtained using the prism-grating infra-red 
spectrograph of the University of Liége. Attention 
was directed by Dr. Migeotte to the presence of the 
9-u band of ozone and the 17- band of nitrous oxide 
in the solar spectrum. An atlas of the solar spectrum 
containing reproductions of the Jungfraujoch retords 
is now ready for publication. 

The afternoon session of the meeting began with a 
discussion by Dr. G. D. Robinson (Kew Observatory) 
of the scope of observations of solar and terrestrial 
radiation at the earth’s surface. This included a 
critical survey of recent measurements of quantities 
important in determining the radiative balance at 
the latitude of Kew. In addition, Dr. Robinson dis- 


cussed the contribution that can be made to the 


solution of the meteorological problem by the pro- 
gramme of measurements proposed for the Inter- 
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national Geophysical Year. He concluded that, 
although these measurements must of necessity be 
limited for economic reasons, useful results can be 
obtained with existing equipment. The importance, 
both during and after the International Geophysical 
Year, of observations on solar radiation at a high 
level, such as those made by the Meteorological 
Research Flight, was stressed. He also said that, in 
order that separate estimates of albedo in the infra- 
red and visible plus ultra-violet can be made, as many 
stations as possible should make measurements of 
solar radiation in the infra-red. 

Three papers followed on the important subject of 
the use of high-altitude aircraft as laboratories from 
which measurements of radiant intensities and infra- 
red spectroscopic studies can be made. The opening 
paper was by Dr. F. E. Jones (Royal Aircraft Estab- 
lishment, Farnborough), who described the design of 
an infra-red spectrometer for use in a Canberra air- 
craft, with which it is hoped to record the solar 
spectrum out into the far infra-red from heights up 
to 50,000 ft. Initial measurements from a Lincoln 
aircraft at 30,000 ft. have permitted observation of 
the v, band of methane (this being the first observa- 
tion of methane as a constituent of the atmosphere 
over England) and the complete nitrous oxide doublet 
at 4-5 u. Next, Dr. J. Yarnell (de Havilland Pro- 
peller Co.) gave an account of the promising experi- 
ments undertaken in collaboration with Dr. R. M. 
Goody with an aircraft of the Meteorological Office 
Research Flight. Although these experiments did 


not lead ultimately to definite results, they were of 
interest and importance in providing design data and 
experience for the work which is now projected. 


The final paper on this subject was read by Dr. J. 
Houghton (University of Oxford), who described 
work carried out with Dr. A. W. Brewer on the 
measurement of the water vapour and ozone in the 
troposphere and lower stratosphere from aircraft. 
The technique used has proved successful in obtaining 
important results over Britain. At the time of the 
discussion, Dr. Brewer was in Norway carrying out 
similar measurements with the collaboration of the 
Norwegian Air Force; this work has also proved 
very successful. 

The origin and distribution of the polyatomic gases 
in the atmosphere was next discussed by Prof. 
G. M. B. Dobson (University of Oxford), special 
attention being paid to water vapour and ozone. 
The water vapour concentration usually decreases 
rapidly with increasing height, particularly in the 
lower stratosphere, and this leads to a very low 
concentration at an altitude of about 15 km. Ozone, 
on the other hand, has a maximum concentration at 
an altitude of about 30 km. and diffuses downwards. 
Data were presented on the water vapour content of 
the lower stratosphere and on the average values of 
the ozone/air ratio in the upper troposphere and 
lower stratosphere (obtained largely from flights over 
southern England by the Meteorological Office 
Research Flight). The difficulties encountered in 
attempting to interpret these results were pointed 
out. 

The next paper to be presented, by Dr. R. M. 
Goody (Imperial College of Science and Technology, 
London), was an account of work carried out with 
Dr. A. R. Curtis on thermal equilibrium in the upper 
‘atmosphere. Dr. Goody pointed out that the assump- 
tion of a Boltzmann distribution of molecules among 
the vibrational and rotational levels, which is usually 
assumed in atmospheric radiation calculations, must 
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break down at sufficiently high altitudes when the 
pressure is inadequate to maintain a sufficiently high 
collision-rate. An equation of transfer was derived 
for a vibration-rotation band which does not assume 
a Boltzmann distribution among the vibrational] 
levels. From this in turn was derived an equation 
for the heating-rate due to the band in a plane. 
stratified atmosphere. Departure from a Boltzmann 
distribution becomes serious above about 75 km, 
For the rotational levels the effect is unimportant 
for vibration-rotation bands, but it limits com. 
putation in the rotation bands of water vapour to 
heights less than about 90 km. 

The temperature distribution at higher altitudes 
(200 km. and above) was the subject of a paper by 
Prof. D. R. Bates (The Queen’s University, Belfast), 
which was concerned primarily with the importance 
of thermal conductivity in relation to the tem. 
perature distribution at these high altitudes. Prof. 
Bates argued that the temperature gradient, instead 
of remaining almost constant up to great altitudes, 
as commonly assumed, must fall off above the base 
of the F,-layer. Rocket and radio measurements 
suggest that the temperature near the 250-km. level 
is only about 800° K.; and the usual theory of the 
apparent escape of atmospheric helium into inter. 
planetary space requires that the temperature in the 
exosphere is at least 1,500° K. According to Prof. 
Bates, the temperature rise of about 700 deg. K. that 
is thus indicated is an order of magnitude greater than 
can be accepted. It would necessitate that the local 
rate of gain of thermal energy by absorption at the 
250-km. level be some 10° eV./cm.® sec. Little 
plausibility can be attached to the existence of such 
a potent heat source. 

The important new data now being obtained in the 
solar spectrum in wave-length regions previously 
unobservable because of atmospheric absorption were 
described by Dr. R. L. F. Boyd (University College, 
London). The results have been obtained in the 
United States using apparatus carried by rockets to 
altitudes greater than 100 km. A variety of tech- 
niques have been used employing photon counters, 
photographic plates, thermoluminescent phosphors 
and spectrographs as observing devices. More than 
forty flights have been made. At the height of the 
E-layer, solar X-radiation has been detected, of 
sufficient intensity to produce the E-layer ionization. 
Lyman «-radiation concentrated in a narrow line has 
been observed down to altitudes of 74 km. It has 
also been found that the intensity of the solar 
spectrum falls off in the ultra-violet at a faster rate 
than for a black body at 6,000° K.; thus at 2000 A. 
the intensity corresponds more nearly -to that from 
a black body at 4500° K. The importance of these 
results was discussed. 

The concluding paper was given by Prof. R. W. 
Ditchburn (University of Reading) on the absorption 
of ultra-violet radiation by the atmospheric gases. 
He discussed the order of magnitude of the absorp- 
tion coefficients for photoionization and _photo- 
dissociation continua and their relation to absorption 
lines and bands. A summary was given of measure- 
ments and calculations on nitrogen, or molecular and 
atomic nitrogen and oxygen and ozone. Using these 
data and the model atmosphere assumed by the 
United States Rocket Panel on the basis of its 
observations, effective depths of penetration of 
radiation into the atmosphere were obtained. Data 
available on the absorption by minor atmospheri¢ 
constituents were also presented in tabular form. 
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CHEMISTRY OF NATURALLY 
OCCURRING PYRONES 
SYMPOSIUM IN DUBLIN 


SYMPOSIUM on recent advances in the 

“Chemistry of Naturally Occurring Pyrones”’ 
was held in the Department of Chemistry, University 
College, Dublin, during July 12-14. The symposium 
was organized by the College and the Institute of 
Chemistry of Ireland to mark the fortieth anniversary 
of the first paper on flavones published by Prof. Hugh 
Ryan, who was professor of chemistry in University 
College during 1899-1931. This branch of chemistry 
has been systematically studied in Dublin since 1915, 
and a number of useful syntheses of flavonoids have 
been devised. The meeting was opened by Prof. 
T. S. Wheeler on behalf of Dr. Michael Tierney, 
president of University College, Dublin. Some one 
hundred and thirty chemists from twelve countries 
took part in the proceedings. 

Prof. W. Cocker (Trinity College, Dublin) was 
chairman of the first of five half-day sessions. Prof. 
J. Algar (University College, Dublin) gave a brief 
account of the researches of Prof. Hugh Ryan. He 
was followed by Prof. Gertrud Woker (University of 
Berne), who assessed the pioneering work of Kos- 
tanecki in the flavone field. 

Prof. T. R. Seshadri (University of Delhi) reported 
some new results on the occurrence of chalkones and 
flavanones in plant products. The presence of a 
5-hydroxyl group in flavanones makes the structure 
so stable that the corresponding chalkones do not 
occur in the plant. This effect is attributable to 
chelation. Detailed work on the flowers of Butea 
frondosa, on the bark of Prunus puddum, and on carth- 
amin, the pigment of the safflower, was described. 

Prof. F. E. King (University of Nottingham) dis- 
cussed the constitution and synthesis of leucoantho- 
cyanidins. The identification of melacacidin (from 
Acacia melanoxylon) as 7:8: 3’: 4’-tetrahydroxy- 
flavan-3:4-diol and the nature of the products 
obtained from its treatment with hot mineral acid 
afford conclusive evidence that the flavan-3 : 4-diol 
structure is typical of the majority of the ill-defined 
natural products known collectively as leucoantho- 
cyanidins. The (-+)-tetramethoxyflavandiol—one of 
four theoretically possible racemates—which is formed 
by the catalytic reduction of 7:8: 3’: 4’-tetra- 
methoxyflavonol is believed to be dl-O-tetramethyl- 
melacacidin. The probable conformational structure 
of this product was discussed. 

In the second session, over which Dr. V. C. Barry 
(Medical Research Council of Ireland) presided, Prof. 
K. Venkataraman (University of Bombay) gave an 
account of some naturally occurring y-pyrone 
derivatives. He discussed the synthesis of muningin 
(6: 4’-dihydroxy-5 : 7-dimethoxyisoflavone). _Pino- 
quercetin and pinomyricetin, which occur in Pon- 
derosa pine bark, have been shown to be, respectively, 
6-methylquercetin and 6-methylmyricetin. The 
structure of a new, yellow, colouring matter (arto- 
carpin) from the heartwood of Artocarpus integrifolia 
and of morellin (from the seeds of Garcinia morella) 
were discussed. 

Dr. W. B. Whalley (University of Liverpool) sug- 
gested that the abnormal resinification of 2’-methoxy- 
isoflavones when demethylated by hydriodic and 
hydrobromic acids (Whalley, J. Amer. Chem. Soc., 
75, 1059; 1953; and Baker et al., J. Chem. Soc., 
1853; 1953) could be explained by postulating a 
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rearrangement of 2’-hydroxyisoflavones to the acid- 
sensitive 2-unsubstituted-3-aroylbenzofurans, under 
the influence of the demethylating reagent. A series 
of such 3-aroylbenzofurans has now been synthesized 
and the properties, including various transformation 
reactions, examined. Several other potential routes 
to these benzofurans have been explored. It has 
been found that 2’-hydroxydeoxybenzoins (prepared 
from isoflavones) undergo spontaneous cyclization 
to the corresponding 2-arylbenzofurans. Cognate 
reactions were discussed in the light of these and 
other transformations. 

Dr. T. H. Simpson (Torry Research Station, Aber- 
deen) spoke on the use of isopropyl groups for 
protection of phenolic hydroxyl groups in the syn- 
thesis of flavones by selenium oxidation of the 
appropriate chalkones. The use of the isopropyl 
group permits the synthesis of compounds such as 
acacetin, diosmetin, chrysoeriol, oroxylin-A, pecto- 
linearigenin, in excellent yield. 

The second morning session (chairman, Prof. P. 
O’Colla, University College, Galway) was opened by 
Prof. Wilson Baker (University of Bristol), who out- 
lined recent developments in the synthesis of iso- 
flavones. A method evolved in Bristol in recent years 
employs the reaction of 2-hydroxydeoxybenzoins 
with ethoxaly] chloride in pyridine to yield 2-carbeth- 
oxyisoflavones. Mild alkaline hydrolysis of these esters, 
followed by thermal decarboxylation of the resulting 
acids, gives isoflavones. Good yields are obtained and 
it is unnecessary to protect hydroxyl groups. 

Prof. H. Erdtman (Royal Institute of Technology, 
Stockholm) described studies on the flavones and 
flavanones present in the heartwood of conifers, 
especially the genus Pinus. These studies were 
undertaken as part of a systematic investigation of 
the conifer group to obtain chemical evidence relating 
to the phylogeny of the class Coniferae. About 75-80 
per cent of the pines have been examined by pre- 
parative or chromatographic methods, and ten 
flavonoids and three stilbenes have been isolated. 
These compounds have one unsubstituted phenyl 
nucleus, so that it is possible that these nuclei are 
ontogenetically identical. The botanical subdivision 
of the genus Pinus into two sections, Diploxylon and 
Haploxylon, is favoured by the chemical results. 
Flavone derivatives have also been isolated from the 
heartwood of some conifers botanically related to the 
pines. Together with other chemical evidence, the 
flavone derivatives provide useful indications of 
taxonomic relations between various conifers, especi- 
ally those belonging to the natural order Pinales. In 
other orders other compounds appear to be equally 
significant as ‘taxonomic tracers’. Examples are 
terpenic and tropolonoid constituents in the natural 
order Cupressales. 

Prof. 8S. Hattori (University of Tokyo) spoke on 
the seasonal changes of flavone and flavanone 
glycosides in the leaves and fruits of Poncerus tri- 
foliata. The leaves in the middle of May when in full 
development contain approximately equal quantities 
of poncirin (7-rhamnoglucoside of 5 : 7-dihydroxy- 
4’-methoxyflavanone) and rhoifolin (7-rhamnoglucos- 
ide of 5: 7 : 4’-trihydroxyflavone). At the end of the 
month only a small quantity of poncirin remains. 
Poncirin predominates in the middle of April when 
the leaves are just developed from the buds. The 
percentage of poncirin in the fruits falls during the 
summer and autumn. 

The fourth session, which was held on the morn- 
ing of July 14, had Dr. R. G. R. Bacon (The Queen’s 
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University, Belfast) as chairman. Prof. H. Schmid 
(University of Zurich) surveyed the components of 
Ammi visnaga. He discussed the chemistry of vis- 
amminol, a chromone present in the plant. The 
structure of athamantine, which is present in Atha- 
manta oreoselinium L., and which is related to com- 
pounds in Ammi visnaga, was described. Prof. Schmid 
also spoke on other compounds from tropical plants. 

Prof. K. Freudenberg (University of Heidelberg) 
gave an address on catechins and related compounds. 
The number of known catechins has been enlarged, 
by syntheses, and by the discovery of new naturally 
occurring members of the series. The explanation of 
the sensitivity of catechins towards acids lies in the 
presence of hydroxyl groups in both the 4’- and 
7- positions. The possibility of acid polymerization 
was discussed, as was the relation of catechins to the 
phlolatannins and to the flavylium salts. 

Dr. W. D. Ollis (University of Bristol) described 
work relating to the synthesis of diploicin. This 
compound is a member of the group of natural 
products termed depsidones and, as yet, no synthesis 
of a member of this group has been reported. 
Depsidones may be regarded as lactones derived 
from various 2-carboxy-2’-hydroxydiphenyl ethers, 
and the dehydration of this acid and related acids 
was discussed. An interesting feature of these 
reactions is an effect of hydrogen bonding which 
promotes intermolecular reaction and inhibits intra- 
molecular reaction. This intermolecular reaction 
leads to certain macrocyclic compounds the formation 
of which is facilitated by the presence of rigid assem- 
blies of atoms in the reactant molecules. The 
synthesis of depsidone and progress towards the 
synthesis of diploicin were discussed. 

Prof. Joseph Algar (University College, Dublin) 
was chairman of the final session, which was held on 
the afternoon of July 14. Dr. E. C. Bate-Smith (Low 
Temperature Laboratory, Cambridge). discussed the 
chromatographic identification of phenolic con- 
stituents of plants and their systematic distribution. 
Phenolic substances occur in living plant cells almost 
exclusively in the form of glycosides or esters. As a 
first step in the recognition of these compounds, it is 
necessary to ascertain the nature of the phenolic 
residues. Practically every commonly occurring 
phenolic residue can be recognized by chromato- 
graphy employing four or five solvent systems. 
Using such procedures, a systematic survey is being 
made of the phenolic constituents of the leaves of 
vascular plants. Particular phenolic compounds tend 
to be associated with particular systematic groups, 
and a number of such associations was discussed. 

Dr. R. G. R. Bacon (The Queen’s University, Bel- 
fast) reported the results of investigations on the 
Elbs persulphate reaction, which has been widely 
used in the preparation of hydroxyflavones. He 
presented data for the process to illustrate the effects 
of varying the nature and the relative proportions of 
the reactants. Reaction-rates were discussed and 
examples were given of the competition which occurs 
in the reaction between the desired effect, namely, 
nuclear sulphation, and other modes of oxidation. 

Prof. T. S. Wheeler (University College, Dublin) 
described studies in the synthesis of y-pyrones. For 
many years the Auwers method of synthesizing 
flavonols from aurone dibromides provided the only 
known example of ring expansion of an aurone to a 
flavone derivative. Recently two further methods of 
effecting this ring enlargement have been developed 
in Dublin. Treatment of certain aurones with 
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ethanolic potassium cyanide gives the corresponding 
flavones. Oxidative ring enlargement of aurones to 
flavonols is obtained with hydrogen peroxide. ‘This 
latter reaction was independently observed by Prof. 
T. A. Geissman, of the University of California, Los 
Angeles. A new synthesis of flavonols involving the 
action of an aromatic aldehyde on an w-chloro-o- 
hydroxyacetophenone was discussed. 

At an evening meeting during the symposium, under 
the chairmanship of Prof. T. Dillon, president of the 
Institute of Chemistry of Ireland, Dr. W. D. Ollis 
lectured on the total synthesis of strychnine. He 
described this recent achievement of the Harvard 
group, who worked under the direction of Prof. 
R. B. Woodward, and of which Dr. Ollis was a member. 
During the symposium receptions were given by 
Their Excellencies the President of Ireland and Mrs. 
O’Kelly, and by the President of University College, 
Dublin, and Mrs, Tierney. A successful symposium 
dinner was also held. 

This symposium was probably the first to be 
devoted mainly to the chemistry of flavonoids and 
related compounds. The papers and discussions 
covered both the chemical and biochemical sections 
of the subject and showed the increasing interest 
which since the War has been taken in this field of 
chemistry. The development of the method of 
paper chromatography has greatly increased our 
knowledge of the occurrence of these substances in 
plants. Apart from their importance as natural 
products, flavonoids are of therapeutic interest. 
They are effective in treating capillary fragility and 
may have value in rheumatic fever and poliomyelitis. 
They are, of course, no longer used as dyestuffs. 

T. S. WHEELER 


AMERICAN PHYSICAL SOCIETY 
AND AMERICAN ASSOCIATION 
OF PHYSICS TEACHERS 
ANNUAL MEETINGS 


“T“HE 1955 annual meeting of the American 

Physical Society and the twenty-fourth annual 
meeting of the American Association of Physics 
Teachers were held simultaneously in New York City. 
during January 27-29, but not, as formerly, in the 
buildings of Columbia University. The various 
scientific sessions of the Society’s meeting were 
distributed over several centres, including the Hotel 
New Yorker, the Hotel McAlpin, the Manhattan 
Center and the Vanderbilt Hall of New York Univer- 
sity. Not all of the halls proved adequate ; never- 
theless the regrettable but inevitable dispersal was 
not, on the whole, unsatisfactory. The registration 
for the meetings was 1,987, about 5 per cent less than 
for the 1954 meetings, but the number of contributed 
papers presented to the Physical Society was about 
10 per cent higher. 

At the joint ceremonial session of the two bodies 
during January 28 in the great theatre of the Man- 
hattan Center, the retiring presidential address of the 
Physical Society was delivered by Prof. H. A. Bethe 
(Cornell University), who took as his subject ‘“Pi- 
Mesons and Nucleons”’; the Oersted Medal of the 


Association was presented to Prof. V. E. Eaton 
(Wesleyan University), who responded by discussing 
physics as an art; and the thirteenth Richtmyer 
Memorial Lecture was delivered by Prof. E. P. 
Wigner (Princeton University), who spoke on “The 
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Development of the Compound-nucleus Model”. The 
after-dinner speakers at the joint banquet which 
followed, held in the ballroom of the Hotel New 
Yorker, were Prof. H. D. Smyth, and Mr. G. Bell, 
who gave an interesting description, illustrated by a 
film, of the 1954 expedition up the Himalayan peak, 
K-2. The banquet was also the occasion of the 
presentation of the third O. E. Buckley Solid-State 
Physics Prize to Dr. LeRoy Apker. 

Twenty-four invited papers, in addition to the 
three hundred and thirty ten-minute papers, were 
contributed to the scientific sessions of the Physical 
Society. There were also two symposia: one of the 
Division of Fluid Dynamics, on fluid-dynamics 
problems in astrophysics; and the other of the 
Division of Electron Physics, in which three papers 
were read by R. E. Fox, M. G. Inghram and J. 
Kaplan, respectively, on measurements of ionization 
probabilities of mono-energetic electrons, mass- 
spectrometric analysis of ions produced in the field 
ion microscope, and upper-atmospheric studies during 
the International Geophysical Year. A group of four 
invited papers was devoted to hyperons and heavy 
mesons, in which investigations of the Bristol (Eng- 
land), Indian and Italian schools were described by 
M. G. K. Menon (University of Bristol), Y. Pal (Tata 
Research Institute, Bombay) and N. Dallaporta 
(University of Padua), respectively ; and E. O. Salant 
(Brookhaven National Laboratory) discussed heavy 
mesons produced in the interactions of 2-3 BeV. 
particles. There were two papers on nuclear polari- 
zation, given by E. Segré (University of California) 
and B. Rose (Atomic Energy Research Establishment, 
Harwell), and three papers on nuclear instrumentation, 
including one by D. A. Glaser (University of Michi- 
gan) on bubble chambers for use in experiments in 
high-energy nuclear physics. Papers on nuclear 
physics predominated, but there were sessions 
devoted also to discharges and ions in gases, metals, 
the liquid state and cryogenics. The complete list of 
papers, together with abstracts and minutes of the 
Physical Society meeting, are given in the May 15 
issue of the Physical Review (98, 1144; 1955), where 
it is also reported that at the business meeting of 
the Society, the following were elected to hold office 
for 1955: President, R. T. Birge; Vice-President, 
E. P. Wigner; Secretary, K. K. Darrow; and 
Treasurer, G. B. Pegram. 

The programme of the meeting of the American 
Association of Physics Teachers (Amer. J. Phys., 23, 
306 ; 1955) consisted of a conference on the role of 
physics in engineering education ; a symposium on 
visual aids, including an address by Lynn Poole 
(Johns Hopkins University) on science demonstra- 
tions on television ; a film session in which two films, 
one on the properties of liquid helium near the transi- 
tion point and the other on superconductivity, 
produced by the United States Bureau of Standards, 
were shown; @ session, consisting of five speakers, 
devoted to the problem of physics in the secondary 
school curriculum; a business meeting; and the 
joint sessions, already mentioned, with the Physical 
Society. There were nineteen contributed papers. 
At the business meeting, citations for meritorious 
service to the Association were voted to W. 8. Webb 
and M. W. Zemansky, and it was reported that a 
new directory of the Association is to be compiled 
and distributed this year. The following were elected 
to hold office for 1955: President, R. R. Palmer ; 
President-elect, W. C.- Michaels; Treasurer, F. W. 
Sears ; and Secretary, F. Verbrugge. : 
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COLONIAL TERRITORIES OF THE 
BRITISH COMMONWEALTH 


REPORT FOR 1954—55 


A RECENT Colonial Office report, ““The Colonial 
Territories 1954—55’’*, retains its general title 
of previous years, although, as from October 1, 1954, 
effect was given to the proposals of the White Paper, 
‘Reorganization of the Colonial Service’’, and existing 
unified branches of the Colonial Service became 
merged in H.M. Oversea Civil Service. During the 
year, thirty new appointments were made to the 
Research Branch of the Oversea Civil Service, and 
thirteen research studentships were awarded to train 
candidates for research appointments, while two 
research Fellows are making investigations on behalf 
of the Colonial territories. The total number of 
appointments to Colonial ter:itories made through 
the Colonial Office again decreased, from 1,227 in 
1953 to 1,135 in 1954, due to a reduced demand for 
recruits for some of the smaller branches and special 
types of appointment. The demand for recruits for 
administrative appointments was considerably higher. 
During the year 2,081 men and women employed by 
Colonial Governments went to the United Kingdom, 
as against 2,090 in 1953 and 2,013 in 1952, and 673 
of them were of Colonial domicile. 

The report follows the pattern of previous surveys ; 
it provides an admirable conspectus of political, 
economic, financial and social developments in the 
Colonial territories and, apart altogether from the 
chapter on research and surveys, gives the man of 
science the essential background against which the 
achievements recorded in greater detail in another 
report, ‘Colonial Research 1954-55”, are to be con- 
sidered. In like manner it provides the essential 
background for discussion of other particular topics 
such as the provision of technical assistance to these 
under-developed areas, the development of higher 
education, and the recommendations of the East 
Africa Commission; while its clear presentation, the 
diary of outstanding events and summary of events 
and developments in individual territories, with the 
list of Parliamentary and non-Parliamentary papers 
of Colonial interest published in 1954-55, go far to 
make it an indispensable reference work for all 
interested in Colonial affairs. Indeed, all the essential 
information seems to be collected here for that 
popular exposition required to remove the alarming 
indifference and ignorance among the British people 
of their Colonial territories upon which Political and 
Economic Planning commented so strongly in its 
recent inquiry into Colonial students in Britain. 

Nor is matter of scientific interest confined to the 
chapter on research and surveys. That headed 
“Constitutional and Administrative” refers to the 
expansion of the activities of the Falkland Islands 
Dependencies Survey at bases in the Dependencies 
in the Antarctic to include inter alia geophysical 
observations at the most southerly base, and for the 
year 1954-55 a grant of £85,650 was made from 
United Kingdom funds. The account of economic 
and financial developments, which reports a more 
favourable financial year than was expected, as the 
forecast drop in revenue did not occur, records a 
rise in expenditure of Colonial Development and 
Welfare Funds from £14 million in 1953-54 to £15-6 


* Colonial Office. The Colonial Territories 1954-55. (Cmd. 9489.) 
Pp ix+186. (London: H.M.S.O., 1955.) 6s. net. 
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million in 1954-55. Colonial Governments have con- 
tinued efforts to improve agricultural efficiency by 
surveys, research, development work, and especially 
by spreading a knowledge of modern techniques 
among their peasant farmers. The staffs of Depart- 
ments of Agriculture are being steadily strengthened, 
and in territories such as Cyprus, Nigeria, Nyasaland 
and Zanzibar research work has reached the point 
where definite recommendations for the use of 
fertilizers by farms can be made and schemes to 
encourage their use have been initiated. Much, how- 
ever, remains to be learned about the best use of 
fertilizers and of trace elements, and research work 
continues in all territories. Much attention is also 
being given to the development of water supplies 
and of irrigation, where possible. Both in the Gold 
Coast and in Nigeria the campaign against swollen- 
shoot disease continued. Staff shortages were no 
longer a limiting factor, and good progress was made 
with cutting-out and with the periodic re-inspection 
of the affected areas. In Nigeria the sealing-off policy 
continued to be only partly successful, with new foci 
of infections being discovered in the disease-free belt 
around the area of mass infection. It has been 
decided to inspect all cocoa farms in Western Nigeria 
once every six months, and the establishment of field 
overseers has been increased from 143 to 603. In- 
creasing attention is also being paid to the depreda- 
tions of the capsid bug and of the fungus disease 
known as black pod, which between them are 
estimated to destroy up to 20 per cent of the crop 
each year. In Nigeria, the control of epizootic 
diseases, such as rinderpest and pleuro-pneumonia, 
has been most effective, and more than 4-5 million 
vaccinations were carried out during the year. In 
the north some 250,000 cattle were treated for 

osomiasis.“ Rinderpest control has been a 
major duty in East Africa, and production of rinder- 
pest vaccines for the East African territories has been 
transferred to the East African Veterinary Research 
Organization Laboratories in Kenya. Effective 
disease-control measures in Uganda gave the main 
stock-rearing areas an exceptionally productive year 
in 1954. Interest in fish farming is growing. The 
preservation of fish is of prime importance in tropical 
areas. The usual techniques of smoking, drying and 
salting are practised, and successful pilot experiments 
in the production of edible fish-meal have been con- 
ducted in the Gold Coast and Uganda. Uganda has 
also been experimenting with killing of ‘weed’ trees 
by spraying with hormone preparations instead of 
the toxic sodium arsenite. 

There was an appreciable increase in the assistance 
given to Colonial Governments under the Expanded 
Programme of Technical Assistance: in 1954 the 
Technical Assistance Board approved projects in 
fourteen territories providing sixty-four experts and 
twenty-three fellowships at an estimated cost of 
528,000 dollars. Technical assistance from the 
United States included American specialists giving 
technical assistance to British Guiana and a pro- 
gramme of grassland and pasture research in West, 
Central and East Africa. Under the 1953-54 Mutual 
Security Act, a sterling sum not exceeding the 
equivalent of five million dollars has been set aside 
for financing projects for economic development in 
British territories in Africa. Experts provided by 
the Food and Agriculture Organization of the United 
Nations have been working during the year on 
surveys of the Rufiji Basin in Tanganyika and the 
Accra Plains in the Gold Coast, while other experts 
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from the Organization are engaged on livestock 
research in British Guiana and on irrigation problems 
in Trinidad and Jamaica. Projects initiated op 
carried forward during the year in co-operation with 
the regional offices of the World Heaith Organiza. 
tion include malaria control in Northern Nigeria, 
North Borneo, Dominica and East Africa, insect 
control in St. Vincent, yaws control in Jamaica, 
Grenada, St. Vincent and Fiji, and tuberculosis 
control in the Somaliland Protectorate. 

In December the International Federation of 
Workers’ Educational Associations, in conjunction 
with Unesco, held a seminar on “Adult Education in 
a Changing Africa” at the University College of the 
Gold Coast, while under the Expanded Programme 
for Technical Assistance Unesco provided the Govern- 
ment of Trinidad with the services of a principal for 
the San Fernando Technical Institute and the 
Government..of Sierra» Leone. with. an. expert on 
teacher-training. The Commission for Technical 
Co-operation in Africa South of the Sahara set up a 
new Inter-African Committee for Social Sciences and 
convened during August 1954 the second session of 
the Inter-African Soils Conference at Leopoldville, 
Belgian Congo. Under the Colombo Plan, thirty-six 
experts were provided in 1954 and a hundred and 
seventy traineeships, while requests for forty-eight 
more experts and seventy-seven more traineeships 
were under negotiation. Progress in the international 
co-ordination of the campaign against the desert 
locust (Schistocerca gregaria) in the Arabian peninsula 
was much slower than expected, and locust swarms 
produced in Arabia spread to East Africa and reached 
Nigeria in the west. By the end of 1954 Kenya and 
Tanganyika were very heavily invaded, the resources 
of the Desert Locust Control Organization and of the 
local administration were strained to the utmost, 
and the further outlook was very grave. The African 
migratory locust and the red locust continued to be 
kept under control in their outbreak areas. 

Under social services the report records encouraging 
academic progress in the four Colonial university 
colleges, the opening of new library accommodation 
at the Royal University of Malta and an increase in 
university students from 3,639 to 4,010. Contracts 
were signed for the erection of most of the major 
buildings of the Nigerian College of Arts, Science and 
Technology at its headquarters at Zaria, while the 
third branch was being built at Enugu in the Eastern 
Region. Good progress was also made towards the 
completion in Nairobi of the new buildings of the 
Royal Technical College of East Africa. In Malaya 
@ six-year programme of controlled expansion of 
education is ex to bring expenditure to 
£16,800,000 by 1960, when there will be more than a 
million children in all types of school; and a second 
training college for Malayan teachers in the United 
Kingdom was being established at Brinsford Lodge 
in Staffordshire. The most spectacular event of the 
year in education was the provision of primary 
education for all who desire it in Western Nigeria, 
and some four hundred thousand children were 
registered ; a large number of secondary schools was 
also opened in January. In the Gold Coast the 
emphasis of expansion is now on secondary rather 
than on primary education, while large-scale educa- 
tional development in Uganda included the expansion 
of technical education as well as of primary and 
secondary schools. Educational exchanges under the 
Fulbright Act included two lecturers, six research 
scholars and one graduate student from the United 
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States to institutions in Colonial territories, while 
five awards to teachers from the United States 
working at schools in the Colonial territories were 
renewed. 

Generally, there is evidence of growing mastery in 
the Colonies over preventable diseases and of increased 
public understanding of their causes and the logical 
basis of measures taken against them ; but the free- 
dom from major epidemics was marred by outbreaks 
of acute anterior poliomyelitis in Jamaica and 
Trinidad, both of which have also had to combat 
typhoid in endemic form. Abnormal social conditions 
caused by overcrowding increased the incidence of 
communicable disease in Hong Kong, and falling 
infantile mortality and general death-rate, together 
with a high birth-rate, make it difficult to provide a 
medical service in Singapore adequate for the needs 
of a rapidly increasing population. Famine conditions 
were again present in the Mayoni, Dodoma and 
Mpapwa districts of Tanganyika, an invasion of the 
army worm destroying crops which had survived the 
drought. A striking feature of the year was the 
extent to which large-scale operations of the health 
departments was assisted and promoted by the 
World Health Organization and the United Nations 
Children’s Fund, the scientific backing, financial 
support and material aid of which permitted many 
schemes to be carried out that would have been 
beyond the unaided resources of the territories. 
Malaria has ceased to be a public health problem in 
Cyprus and Mauritius, and for the first time the total 
number of deaths from malaria in the Federation of 
Malaya fell below a thousand, attributable to the 
protection in rural areas alone of more than half_a 
million persons by house spraying. The death-rate 
from malaria in Trinidad is also steadily falling, but 
the hyperendemic areas of tropical Africa still con- 
stitute a great challenge. Research and experiment 
have continued extensively, and in western Sokoto 
in Northern Nigeria control is being attempted in 
an area of six hundred square miles containing a 
population of 124,000, with a controlled residual 
spraying technique which has already been used in 
eighty thousand huts and houses. Recruitment of 
nursing sisters from the United Kingdom and 
Commonwealth countries remained difficult; but 
many more Colonial student nurses are now in 
training in hospitals in the United Kingdom, and 
the training of nurses in the Colonial territories is 
developing rapidly. 

The chapter on research and surveys deals with 
work and iavestigations which are covered more 
fully in “Colonial Research 1954-55”, and it is 
unnecessary here to refer to more than a few out- 
standing features of the year. It is expected that 
some £8 million will be available for expenditure on 
research during the period 1955-60; but there is 
still a shortage of scientific staff both in the United 
Kingdom and in the Colonial territories, and a very 
definite improvement in recruitment will be needed 
if the new annual ceiling of expenditure is to be 
approached. During the year fifty-two research 
schemes, estimated to cost £533,548, were approved, 
and increased assistance to Colonial research projects 
was also given by extending the arrangements for 
visits overseas by specialists from the United King- 
dom and by strengthening the pools of entomologists, 
plant pathologists and soil surveyors whose members 
are available for short-term assignments. The East 
African Agriculture and Forestry Organization is well 
established, and its. investigations into maize rust- 
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resistance promise early controlZof this disease. The 
work is closely linked with that of the Maize Rust 
Research Unit in West Africa. The second of a series 
of Anglo-French Research Conferences was held at 
Bambey, Senegal, to discuss work on groundnuts and 
millets. The research team of the Joint Fisheries 
Research Organization for Northern Rhodesia and 
Nyasaland continued the survey of Lake Nyasa from 
the Nkata Bay base and has revealed remarkable 
formations on the lake floor. A site in Malacca was 
selected for the Fish Culture Research and Training 
Institute, and it is hoped that the building will be 
complete by the end of 1956. In the Federation of 
Malaya intensive investigations into filariasis were in 
progress in the State of Pahang, and heavy doses of 
dieldrin were effective for six months against the 
mansonia species of mosquitoes, the main vectors in 
this region. Notable progress was made by the 
Regional Virus Laboratory, Trinidad,. in the study of 
the viruses of the East Caribbean region. The Central 
Trypanosomiasis Laboratory at Sukulu, Uganda, was 
completed and partly occupied, and at Mariakani in 
Kenya cattle exposed to attack from tsetse but 
treated with injections of ‘Antrycide’ pro-salt every 
two months for more than two years acquired and 
maintained resistance to strains of 7'. congolense. The 
review includes some strong criticism of the attempts 
at the United Nations General Assembly to discredit 
the work of the Trusteeship Council and castigate the 
administering authorities, and its clear factual state- 
ments amply indicate the unrealistic nature of such 
attempts. 


ROYAL GREENWICH 
OBSERVATORY 


ANNUAL REPORT FOR 1954-55 


HE annual report of the Astronomer Royal for 

the period May 1, 1954~-March 31, 1955*, deals 
with the Royal Greenwich Observatory under the 
headings of Greenwich, Abinger, Herstmonceux and 
Hartland. 

The main mirror of the Yapp 36-in. reflector was 
removed during the winter and sent to Messrs. Cox, 
Hargreaves and Thomson for a test of its figure, but 
none of the suspected ‘patchy errors of figure’ or 
astigmatism was found. If, however, colour-tem- 
perature work is resumed, re-figuring would be an 
advantage. 

The instruments and equipment of the Physics and 
Optics Laboratory at Abinger are in course of transfer 
to Herstmonceux. The Admiralty Civilian Hospital 
at Feldemore, Holmbury St. Mary, which provided 
accommodation during the past nine years for many 
of the Abinger staff, was closed on February 13. It 
is intended to use some of the rooms for stores and 
other official purposes. 

At Herstmonceux, repairs to the west tower of 
the south gateway are nearing completion, and por- 
tions of the stonework which had been badly 
weathered have been rebuilt. The unsafe upper 
portion of the tower was dismantled and has been 
rebuilt. In the Meridian Group of buildings, the 
painting of the Cooke reversible transit circle building 
is completed and entrance steps have been provided. 
The small pavilion to house the Bamberg small 


* Report of the Astronomer Royal to the Board of Visitors of the 
Royal Greenwich Observatory. Pp. 38. (Herstmonceux: Royal 
Greenwich Observatory, 1955. 
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transit and the pavilion for the photographic zenith 
tube have been erected. A new pavilion for the Mel- 
bourne reversible transit circle is to be erected, and 
will be generally similar in design and dimensions to 
the Cooke building. In the construction of the 
equatorial group, the steel frameworks of the domes of 
the 30-in. reflector, the Schmidt reflector and the 26-in. 
refractor have been erected, and, as soon as the 
domes have been completed, it is planned to com- 
mence the erection of the telescopes. 

The ground at Hartland, North Devon, the future 
site of the Magnetic Observatory, has been pur- 
chased, and the civil engineer-in-chief has prepared 
detailed drawings of the buildings which, it is 
expected, will be completed in time for observations 
to be commenced before the beginning of the Inter- 
national Geophysical Year (July 1957—December 
1958). One of the buildings to be used for testing 
magnetic instruments will contain a system of large 
coils designed to provide artificial horizontal and 
vertical fields, comparable with those at any point 
upon the surface of the earth. 

Cosmic-ray recording with the Clintel apparatus 
was continued until February 9, 1955, when one-half 
of the sensitive area was modified. This was done in 
accordance with the recommendations of the Cosmic 
Ray Commission of the International Union of Pure 
and Applied Physics, with the object of detecting 
only the flux of mesons capable of penetrating 10 cm. 
of lead, and entering from a smaller solid angle 
around the zenith than the previous arrangement 
would accept. The other half will soon be similarly 
modified. These modifications are required to make 
the data comparable with those obtained by many 
other stations, thereby facilitating the study of world- 
wide distribution and changes of this flux. 

Full-scale meteorological observations have been 
maintained on a routine basis, and monthly reports 
have been submitted to the Meteorological Office. 
Those who remember the conditions last summer will 
not be surprised to learn that, during the four months 
May-—August 1954, there was a deficiency of sunshine 
of about two hundred hours as compared with the 
mean of the preceding four years. The total amount 
of clear sky at night during the same period was also 
well below the totals for the preceding years, but 
the cloudiness was less marked at night than during 
the day-time. Unbroken trails of § Ursae Minoris 
were recorded on twenty nights, while no records 
were shown on seventy-nine nights. 

It was mentioned in the report for 1953-54 and 
is again referred to in the present report, that the first 
part of the “‘Nautical Almanac’”’ for 1960 has been 
re-designed to meet the recommendations of the 
International Astronomical Union. Beginning with 
the 1960 editions, ‘‘the American Ephemeris and the 
Nautical Almanac shall be, apart from a few intro- 
ductory pages, identical publications”. H.M. Nautical 
Almanac Office will be responsible for the first part 
of the “‘Almanac’’, and the U.S. Nautical Almanac 
Office for the second part. While no substantial 
change of content o* arrangement will be involved, 
there will not only be a considerable reduction in 
price, but the scheme should also lead to wider 
international co-operation in the field of astronomical 
ephemerides. 

Further tests of the figure of the 98-in. disk of the 
Isaac Newton telescope were made by Prof. R. O. 
Redman at the works of Sir Howard Grubb, Parsons 
and Co. during the works holiday period in August. 
While the figure was found to be appreciably free 
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from astigmatism, the tests showed some differences 
from those previously made, and the mirror has been 
put aside for further tests, for which there is ample 
time as the telescope will not be constructed for 
some years. 

At the end of the report reference is made to the 
participation of the Observatory in the genera! pro. 
gramme of work to be undertaken during the Inter. 
national Geophysical Year, which will require 
additional staff at the Observatory. The removal 
from Greenwich to Herstmonceux has reached a stage 
at which full observing programmes can shortly be 
commenced, and for these the present staff of the 
Observatory is seriously inadequate. In a separate 
memorandum proposals for the adequate staffing of 
the Observatory will be submitted to the Board of 
Visitors. If the Board of Admiralty approves, the 
additional staff required for the special programmes 
during the International Geophysical Year can be 
provided for this increase and afterwards absorbed 
into other observational programmes. 
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WORK STUDY AND SOME 
RESULTS 


ORK study methods are quite common in 
American industry and have proved their 
efficacy. In Britain, industrial organizations have 
been slow in introducing these techniques, and this 
is one of the reasons why productivity lags so much 
behind that of the United States. Were it not for 
chemical manufacturers in Britain, the rate of intro- 
ducing work study would have been even slower than 
it has been. Once more they have placed the whole 
of British industry in their debt by producing two 
most practical booklets (Association of British 
Chemical Manufacturers. 28s. 6d. each). The first 
describes effective ways of introducing work study 
into individual firms, and the second gives an 
account of some of the results which have been 
achieved. 

The first booklet describes the nature of work and 
the benefits accruing from it; the kind of man who 
should be appointed as work study officer and the 
way in which he should be trained ; the organization 
and content of work study appreciation courses for 
senior, middle and junior management ; the means 
of obtaining co-operation with the trade unions ; the 
kind of jobs which should first be investigated ; and 
the employment of consultants. 

The results obtained by using work study methods 
in fourteen chemical firms differing in size, com- 
plexity and the goods they produce are described in 
the second booklet and form a valuable series of case 
histories which should encourage the lagging and give 
succour to the faint-hearted. In the case of Hardman 
and Holden, Ltd., for example, the labour cost of 
one product was reduced by 50 per cent ; output in 
one plant increased by 40 per cent by a change in 
procedure, with an increase in labour force of 12 per 
cent over the original. In one process there were 
seventeen handling operations in the finishing stage 
of the product. These have now been reduced to 
one—with a resultant saving of 30 per cent in man- 
power and the elimination of the use of two machines. 
Because of the building up of intermediate stocks 
between two processing operations it was originally 
thought it would be necessary to increase the capacity 
of the second plant ; work study demonstrated that 
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by a change in operation the second unit could deal 
with the whole of the output of the first unit—and 
this has been effected. 

In Imperial Chemical Industries, Ltd., four 
examples testify to the improvements which have 
been made by the introduction of work study. Thus, 
a drum washing plant team was reduced from five to 
three men and the total output increased by 50 per 
cent, representing a saving of £1,200 a year. 

A procedure for bagging powder had been operated 
for several years, during which time there had been 
minor changes in the requirements of sieving and 
blending, and the material of the bags had changed. 
No obvious improvement of the long-established 
method appeared possible, but careful study of method 
indicated the possibility for a better flow of materials. 
As a result, the distance the powder was moved was 
reduced by almost 60 per cent and the distance 
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the operator moved for each bag of powder was re- 
duced by nearly 50 per cent. With no change in the 
level of production, it was possible to reduce from 
two operators to one. In the third example, cast-iron 
cooling-water pipes have to be tested under pressure 
and checked for straightness. By the original 
method used, two men could test 180 pipes in a day. 
Method study showed various possible improvements, 
and the one selected involved changes in equipment 
which cost only £25. One man can now test two 
hundred pipes in a day, and no incentives are involved 
in this case. 

In another works, the inspection and servicing of 
cars and lorries was changed to a carefully worked out 
basis of incentive. As a result, the four shift operatives 
increased their output by 48 per cent and earned 
26 per cent more, with a reduction in labour cost per 
unit of output of more than 15 per cent. 


IMMUNOLOGICAL DISCRIMINATION BETWEEN THE BLOOD OF 
NORMAL AND OF TUMOUR-BEARING RATS 


By Dr. D. A. DARCY 


Chester Beatty Research Institute (Institute of Cancer Research: Royal Cancer Hospital), London, S.W.3 


Bey the gel diffusion technique of Ouchterlony!, 
it has been found possible to distinguish the 
blood plasma (or serum) of rats bearing transplanted 
or induced tumours from. the plasma of normal rats 
or rats bearing homografts of normal tissues. 

The method was, first, to prepare antisera of high 
precipitin titre in rabbits by injecting them with the 
plasma or serum of (a) normal rats or (b) rats bearing 
the transplanted Walker tumour. Other rabbits were 
inoculated with the cells of the Walker tumour ; but 
the antisera so obtained had only. very weak dis- 
criminatory power, no more than would be expected 
from the incidental contamination of the inoculated 
cells with plasma. When antisera of satisfactory 
strength had been obtained, they were allowed to 
diffuse through an agar gel to meet and react with 
the antigens (rat plasma) diffusing in the opposite 
direction. In this way a series of bands or lines of 
precipitate was formed in the gel giving a ‘spectrum’ 
characteristic of the antigenic structure of the plasma 
in question, the antigen structure being determined 
by the proteins, and possibly other soluble substances. 
It was found that the precipitin spectrum of the 
cancer plasma differed from the normal in a charac- 
teristic way. 

A variety of transplantable rat tumours was 
employed, namely, the Walker tumour, the Yoshida 
sarcoma, the R48 sarcoma, the GD-1 tumour, the 
August tumour and a sarcoma induced by means of 
xanthine. The induced tumours were a series of 
sarcomas of various sizes arising at the site of im- 
planted pellets of benzpyrene, and one hepatoma 
induced by feeding butter yellow. The rats used 
throughout both for controls and for tumour-bearing 
were from a colony of non-inbred white rats criginally 
derived from the Wistar strain, the only exceptions 
being that the August tumour and the Yoshida 
tumour were grown in the August and BD-1 strains, 
respectively. The control plasmas came from rats 
which were either untreated or which bore homo- 
grafts of normal tissue (liver and skin) at various 
stages of evolution. 


Agar diffusion plates were prepared with three 
wells as shown in Figs. 1 and 2. The bottom well was 
charged with antiserum and the left and right wells 
with cancer and normal plasma, respectively. The 
lines of precipitate are composed of the various anti- 
genic components in combination with their corre- 
sponding antibodies. When a line on one side fuses 
with one on the other side to form an arc, the anti- 
genic components in question are identical’, When 
an arc is displaced to one side, this indicates a lower 
concentration of the antigen on that side. When a 
line crosses to the opposite side without fusing or 
without deviating, the substance in question is either 
absent or in negligibly ]}ow concentration on that side. 

The antiserum prepared against normal rat plasma 
(A.N.P.) was used in a large number of plate tests to 
compare the different cancer plasmas with the 
plasmas’ of the normal or grafted controls. Both 
pooled and single control plasmas were tested. It 
was found that the cancer plasmas differed from the 
controls-in having a group of rather faint lines 
(labelled K in Fig. 1) advancing towards the anti- 
serum in front of the strong line which is the leading 
line (A, Fig. 1) of the normal spectrum. The K group 
was composed of two lines at first, but later others 
which may be ‘immunological artifacts’* appeared 
among them. The K lines were shown most strongly 
by the blood of animals bearing advanced’ tumours ; 
but the antigens were clearly demonstrable in the 
blood as early as six days after implantation of the 
Walker tumour. The lines appeared to fuse with an 
unidentified group in the normal trum; the 
simple interpretation of them would be that they 
represent substances which are in higher concen- 
tration in the-cancer blood than in the normal. 
However, it was found that a similar group of K 
lines could be produced by autolysed whole normal 
rat blood, and occasionally by normal rat plasma 
that had been stored for a very long time. It is 
suggested, therefore, that the K lines may represent 
partially broken-down substances (probably protein) 
which can diffuse faster than the parent substances 
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Fig. 1. A plate after nine days diffusion at room temperature. 

The cancer plasma comes from a rat bearing a 13-day old Walker 

tumour. The normal plasma was a pooled mixture from untreated 

controls. Both plasmas were diluted one part in ten with citrated 

saline. The antiserum (A.N.P.) _ been prepared against normal 
rat plasma 


while retaining their original antigenicity. Atypical 
single K lines were also occasionally found in the 
plasmas of control rats described as ‘bandaged and 
fed’ (see below). A second difference observed was 
that the line A was actually farther from the anti- 
body well in the cancer plasma than in the normal, 
indicating a lower concentration of the antigen in 
question in the cancer blood. Certain other antigens 
in the cancer plasma appeared to be in lower con- 
centration, often to a striking degree (for example, 
line B, Fig. 1) than in the normal. The reverse was 
also found, namely, an antigen or antigens in the 
cancer spectrum much stronger than in the control. 

When the antiserum employed in the gel plates 
was that prepared against the plasma of animals 
bearing the Walker tumour, a more striking dis- 
tinction was obtained. In addition to a K group and 
a weaker A antigen, the cancer plasmas now showed 
a line which was absent entirely from the pooled 
normal plasma (Fig. 2). If the antiserum was then 
absorbed to exhaustion with normal plasma, it still 
reacted with the cancer plasma either in the ‘ring’ 
test in glass tubes, or in the gel plates to give a band 





Fig. 2. A plate after ten days at room temperature. The cancer 

plasma was from a rat bearing a 12-day old Walker tumour. The 

normal plasma was a pooled mixture from untreated controls. 

Both plasmas were diluted one part in fifteen with citrated saline. 

The antiserum (A.W.T.P.) had been prepared against the plasma 
of animals bearing Walker tumours 
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of precipitate. The blood plasmas of all animals 
bearing well-established tumours, including most six. 
day old Walker tumours, were found to give strongly 
positive ring tests with the absorbed antiserum, 
whereas the great majority of controls were negative, 
Blood plasmas of other species (man, mouse, hamster) 
bearing induced or spontaneous tumours were also 
negative. 

A small percentage of control plasmas, all coming 
from a group of rats which had received skin homo. 
grafts, however, was positive. Further investigation 
of this point showed that the skin grafting itself wag 
not responsible, but that the effect was caused by the 
tight plaster bandage on chest and upper abdomen 
(such as is commonly used for skin grafting in rats 
and mice*) acting in conjunction with insufficient 
fasting of the rats before bleeding. The bandage 
alone had no effect, and complete lack of fasting 
produced, at best, faint or doubtful positives. The 
two acting together produced strong positives. This 
antigen, therefore, cannot be regarded as cancer- 
specific; but it is interesting that it should be 
absent from blood of normal fasting rats. It was 
present in the blood of tumour-bearing animals even 
when they were starved for a day before bleeding, 
and even when the tumour was inoculated in the 
hind leg so as to avoid any possible ‘corset’ effect 
such as might occur when the tumour was grown in 
the usual way in the animal’s side. 

From this evidence it seems likely that the antigen 
in question is a lipid or lipoprotein. Lipids are found 
in relatively high concentration in the blood of 
tumour-bearing rats‘. It was an easy matter to dis- 
tinguish the plasma of the rats which had been 
bandaged and fed before bleeding from true cancer 
plasmas by means of the characteristic K antigens 
and the weaker A antigen of the latter. 

‘None of the above antigen-lines has been identified 
chemically. However, special methods are becoming 
available for this purpose’, so that a complete 
characterization of the precipitin spectrum should 
eventually be possible. It may be speculated, for 
example, that the line labelled A in the spectrum 
represents serum albumin ; this protein has a smaller 
molecule than the globulins and would be expected 
to diffuse ahead of them ; it is, furthermore, reported 
to occur in lower concentration in cancer blood than 
in normal®, 

In conclusion, it may be said that while the present 
results represent only a preliminary survey, the 
determination of the precipitin ‘spectrum’ of blood 
and other body fluids offers interesting possibilities 
clinically for diagnostic and other purposes, and 
experimentally in a wide variety of fields. 

This investigation has been supported by grants to 
the Chester Beatty Research Institute (Institute 
of Cancer Research: Royal Cancer Hospital) from 
the British Empire Cancer Campaign, the Jane Coffin 
Childs Memorial Fund for Medical Research, the 
Anna Fuller Fund and the National Cancer Institute 
of the National Institutes of Health, U.S. Public 
Health Service. {July 11 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Ferroverdin, a Green Pigment containing 
Iron produced by a Streptomycete 


Durine a search for antifungal antibiotics, a 
streptomycete was isolated from a sample of soil 
from Leopoldsville (Belgian Congo) which produced 
an intense green non-diffusible pigment on yeast 

. The streptomycete producing this pigment is 
not identical with any of the following species stated 
to produce green pigments: S. verne, S. viridans, 
S. virgatus, S. flavovirens, S. viridis, S. viridochromo- 
genes. Its morphological and cultural characteristics 
indicate that it may be a new species. 

The green pigment can be produced in submerged 
culture in shake flasks and in stirred fermenters on a 
medium containing 0-5 per cent yeast autolysate and 
1 per cent glucose, pH 7; good aeration is essential 
for its production. 

The pigment is extracted into ethanol from the 
wet mycelium, transferred into butyl acetate and the 
butyl acetate solution percolated through a column 
of alumina (Merck). The column, which retains the 
pigment adsorbed at the top, is developed with 95 per 
cent ethanol followed by absolute ethanol. 

Three green bands separate, one remaining im- 
mobile at the top, one moving quickly down the 
column and one, representing the main fraction, 
following the fast-moving band. The pigment from 
the main fraction has been obtained in the crystalline 
state after repeating the chromatographic procedure 
and concentrating the final ethanolic solution. The 
yield of the crude crystalline product is about 100- 
200 mgm. per kgm. (wet weight) of mycelium. After 
recrystallization from methanol, elementary analysis 
showed a composition in good ent with the 
formula C,,H,,0,N,Fe (found: C, 60-0; H, 4-1; 
N, 4:7; Fe, 9-3 per cent; calculated: C, 59-8; 
H, 4:05; N, 4:73; Fe, 9-3 per cent). In view of 
its colour and its iron content, the pigment has been 
named ‘ferroverdin’. 

Ferroverdin is insoluble in water, benzene, 
petroleum ether, chloroform and carbon tetrachloride, 
but is soluble in methanol (about 5 mgm./ml.), 
ethanol (about 2 mgm./ml.), acetone (about 15 mgm./ 
ml.) and glacial acetic acid (about 15 mgm./ml.). 
It is readily reduced by hydrogen gas, in the presence 
of a palladium — barium sulphate catalyst, absorbing 
6 mol. of hydrogen. The reduced solution is colour- 
less and does not develop colour on shaking with 
alr. 

In the visible spectrum ferroverdin absorbs at 
4300 and 6700 A. (€4399 = 1°10 x 104, eg799 = 1°10 x 
10‘; it also absorbs strongly in the ultra-violet 
region with peaks at 2765 and 3000 A. (e275 = 
6-18 x 104; eg999 = 5-12 x 10%. After reduction 
it shows peaks at 2340, 2710 and 3125 A. (€as49 = 
3:33 x 10%, eypg = 1°37 x 10%, e539, = 7°2 x 10° 
(solvent methanol). 

The iron is firmly bound in ferroverdin, but appears 
in ionic form after catalytic reduction. It is gradually 
released by hydrolysis at 100° C. in 2 N hydrochloric 
acid and in 2 N sulphuric acid. Investigations of its 
chemical structure are in progress. 

We thank Dr. G. Gualandi and G. Serlupi for the 
spectrophotometric measurements and acknowledge 
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with thanks the collaboration of Dr. A. Ballio in the 
initial stages of this work. We also thank Mr. F. 
Zanchi and the staff of the fermentation pilot plant 
of this Institute for their co-operation in the pro- 
duction of ferroverdin, and Mr. J. Daymond for 
technical assistance. 


E. B. CHary 
A. ToNOLo 
A. CaRILLI 
International Research Centre for 
Chemical Microbiology, 
Istituto Superiore di Sanita, 
Rome. 
July 26. 


A Brain Factor influencing the Viability 
of Neurotropic Rift Valley Fever 


DuRine experiments on the viability of Rift Valley 
fever it was noticed that crude extracts of virus- 
infected brain tissue in 10 per cent rabbit, sheep or 
human serum were less stable than the virus partially 
purified by differential ultra-centrifugation and sus- 
pended in the same diluents. In Fig. 1 this difference 
in viabilities is shown. Curve (a) shows the survival 
at 37° C. of virus in a crude or unpurified suspension 
of four virus-infected adult mouse brains in 40 ml. 
of 10 per cent rabbit serum saline. Curve (b) shows 
the survival of partially purified virus stored under 
the same conditions. It will be noticed that the 
disappearance of the virus in the partially purified 
material followed the exponential law, whereas the 
unpurified material showed an increasing rate of 
inactivation with time. 

The factor responsible for the rapid inactivation 
of the virus is present not only in emulsions of virus- 
infected tissues but also in 10 per cent serum saline 
extracts of uninfected or normal mouse brain. In 
Fig. 2, viability curves are shown of purified virus 
suspended in normal brain extracts (4 brains in 40 c.c. 
rabbit serum saline) in two separate experiments (a), 
and that of purified virus in 10 per cent rabbit 
serum saline (bd). 

The factor is probably not a protein as no fraction 
capable of inactivating the virus was precipitable 
from brain emulsions by ammonium sulphate between 
0 and 100 per cent saturation. 


— log (LD50) 
cs 











Time (days) 


Fig. 1. Survival-or viability curves of neurotropic Rift Valley 

fever at 37°C. (a) Crude infected brain on in 10 cent 

serum saline; (6) partially — virus in 10 per cent serum 
ne 
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— log (LD50) 











Time (days) 
Fig. 2. Survival or viability curves of neurotropic Rift Valley 


fever at 37° C. (a) Partially purified virus in no: brain extracts 
in 10 per cent serum saline; (6) partially purified virus in 10 per 
cent serum saline 


The virus-inactivating factor could be separated 
from brain emulsions by dialysis through ‘Cellophane’ 
membranes. In a typical experiment thirty-two 
normal brains were emulsified in 32 ml. 10 per cent 
rabbit serum saline and dialysed for six days at 
37° C. against 32 ml. 10 per cent rabbit serum saline 
in .the presence of penicillin and streptomycin. At 
the end of this period both the contents of the 
‘Cellophane’ bag as well as the dialysate were free 
of aerobic and anaerobic bacteria. Virus purified 
by differential centrifugation was mixed with the 
dialysate, and the period of survival at 37°C. 
determined. Purified virus in 10 per cent rabbit 
serum saline stored in the same incubator served as 
control. The results are recorded in Fig. 3; (a,) and 
(a,) are the viability curves for the virus in brain 
dialysate in two experiments, and (b) that for the 
purified virus in serum saline. The rapid inactivation 
of the virus suspended in the dialysate indicated 
that the factor responsible is of low molecular weight 
and dialysable. 

Because of the non-linear relationship between the 
titres expressed as negative logLD,, and time of 
incubation in the cases where the inactivation factor 
is present, it would appear that either this factor was 
produced during autolyses of the brain tissue, or it 
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Fig. 3. Survival or viability curves of neurotropic Rift Valley 
fever at 37°C. (a,) and (a,) Partially purified virus in dialysate 


from normal brain emulsion in 10 per cent serum saline; 
(6) partially purified virus in 10 per cent serum saline 
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was a substance that becomes more toxic for Rift 
Valley fever on storage at 37°C. 

This factor might also play a part in determining 
the viability of such unstable neurotropic viruses ag 
rabies and yellow fever. It is probably different 
from the antiviral substance or substances extracted 
with organic solvents by Casals and Olitsky! from 
normal mouse and sheep brains, as tests have shown 
that it is insoluble in chloroform. 

We would like to thank Prof. M. van den Ende 
for his interest in this work and Dr. R. A. Alexander 
for generous supply of virus. 
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A. PoLson 
T. I. Mapsen 


8.A. Council for Scientific and Industrial Research 
and University of Cape Town Virus Research Unit, 
Department of Pathology, 

Medical School, 

Mowbray, Cape Town. 


* Casals, J., and Olitsky, P. K., Science, 108, 690 (1948). 


Ramnacin: a New Antibiotic from a 
Streptomyces sp. 


In the course of an investigation on antibiotics 
from micro-organisms of East Pakistan soils, a 
Streptomyces sp. producing a new antibiotic was 
isolated. The cultural and other characteristics of 
the organism are being described elsewhere’. The 
organism was surface-cultured on the medium shown 
in Table 1; 500-ml. quantities of the medium were 
used in 1,000-ml. fermentation flasks and sterilized 
at 15 lb./sq. in. steam pressure for 20 min. 


Table 1 
Glycerine 30-00 gm. KCl 0-50 gm. 
Gram extract (chick pea) 2-50 ,, CaCl, (anhydrous) 0:30 ,, 
MgSO,.7H,O 0-50 ,, FeSO,.7H,O Trace 
K,HPO, 100 ,, 1-50 gm. 


The above was dissolved in tap water and the calculated amounts 
of KI, MnSO,, ZnSO,.7H,O were added to supply 2 p.p.m. of iodide, 
manganese and zinc in the medium, which was made up to 1,000 ml, 
The pH was adjusted to 7-4. 


The medium was then inoculated with spores from 
test-tube slants (Czapek—Dox medium, pH 7) and 
incubated at room temperature, 21-25° C. The maxi- 
mum antibiotic activity was found after 30 days 
incubation. The activity was measured in terms of 
inhibition zones in the usual cup plate assay’ with 
Bacillus subtilis N.C.1.B. 3610 as the test organism. 

When the maximum activity had _ been obtained, 
the culture fluid was filtered through a wire net (as 
used in filtering tea). The pH of the filtrate was 
adjusted to pH 8 and then it was extracted with an 
equal volume of ether. The mycelia, which held most 
of the antibiotic, were crushed with mortar and 
pestle under sand and extracted several times with 
ethanol. The latter was removed in vacuo and the 
residue suspended in water adjusted to pH 8 and 
extracted with ether with a little alcohol to break 
down an emulsion that formed occasionally. There 
was little antibiotic left in the aqueous suspension 
after extraction with ether. The ether extract was 
then added to that already obtained from the culture 
filtrate. The combined ether extract was evaporated 
to dryness on a water-bath and the residue chromato- 
graphed in chloroform on activated alumina (B.D.H.). 
The active material moved almost with the solvent 
front, accompanied by a small amount of colouring 
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matter which was, however, easily eliminated during 
crystallization of the antibiotic from petroleum ether— 
alcohol mixture. It melted at 235°C. (Kofler hot 
stage) and contained only carbon; hydrogen and 
oxygen (analysis*: C, 64-51; H, 8-97 per cent; 
molecular weight, 499 (Rast, camphor)). The 
molecular formula as calculated on this basis is 
CopH sOr- 

The crystalline material is sparingly soluble in 
water. It is highly soluble in alcohol, acetic acid, 
ethyl acetate, chloroform, ether and to a lesser extent 
in benzene and petroleum ether (80—100° C.). It does 
not decolorize bromine in carbon tetrachloride, and 
gives a positive test for benzenoid structure‘. Paper 
chromatography of the combined extract of culture 
filtrate and mycelia with n-butyl alcohol/acetic 
acid/water (4: 1:5) revealed only one active sub- 
stance with an R, value of 0-92. The position of the 
active material in the paper was determined by 
plating on a nutrient agar medium seeded with the 
test organism and developed after overnight re- 
frigeration. Counter-current distribution analysis 
with an improvized apparatus made of twenty 
separating funnels using petroleum ether (b.p. 80°- 
90° C.), 95 per cent alcohol and water (4:3: 1) gave 
only one peak of activity. 

The antibiotic is highly stable. Autoclaving at 
15 Ib./sq. in. steam pressure for 20 min. at pH 2-10 
left all activity practically unimpaired. The melted 
substance (m.p. 235°C.) also retained its activity. 


It is, however, destroyed, presumably by contam- 
inant micro-organisms, if the culture broth is left 
exposed 


The antibiotic was tested for activity against a 
number of micro-organisms, with the results shown 
in Table 2. 


Table 2. ANTIMICROBIAL SPECTRUM OF ‘RAMNACIN’ 


Organism Activity 
Bacteriae : 
1 Bacillus cereus var. eaeiiee, NCIB 926 
subtilis, NCIB 361 
; Proteus Pe meg NCIB tt 
4 Streptococcus pee. NCIB 8190 
5 S. lutea, NCI 
6 Micrococcus pyogenes var. aureus, NCIB 6571 
7 Staphylococcus aureus 
8 Pseudomonas aeruginosa, NCIB 8295 
Fungi : 
10 Helminthosporium species 
11 Penicillium notatum, NRRL 1249 B-21 
12 chrysogenum Q 176 (Wis.) 
13 A Penicillium species 
14 An Aspergillus species 
Yeasts : 
15 T. utilis, NRRL y-900 
16 Candida guilliermondii _ 
17 Saccharomyces cerevisiae Hansen 
18 < var. ellipsoides Hansen Dekker 
19 si carlsbergensis Hansen - 


b+++++e+ 


+1 1+ 


| 


The substance is being tentatively named ‘ramnacin’ 
after Ramna, the place where the organism producing 
the antibiotic was isolated. Further work is in 
progress, 

K. AHMAD 
M. F. Istam 


Biochemistry and Nutrition Laboratory, 
Department of Chemistry, 
University of Dacca, 

East Pakistan. 

April 28. 


? Ahmad, K., De, M., and Rahman, A. K. M. M., Dacca University 
Studies (in the press). 

* Heatley, N. G., Biochem. J., 88, 61 (1944). 

* Analyses by Drs. G. Weiler ‘and F. B. Strauss, 164 Banbury Road, 
Oxford, England. 


‘Cherobnis, N. D., and Entrikin, J. “Semimicro Quantitative 


Analyses”, 87 ‘(Thomas ¥. Crowell” €o., New York, 1947). 
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Tetrazolium Salts as Viability Indicators: 
Radiation-catalysed Reactions 


TETRAZOLIUM salts have found various uses in both 
plant and animal tissues, and in the past six years 
more than seventy papers as well as several reviews! 
have appeared. But one of the most commonly used 
of these salts, 2,3,5-triphenyl tetrazolium chloride, 
can be reduced in various ways, as, for example, 
by certain naturally occurring compounds carrying 
—SH groups, if the pH#* is greater than 9, by 
glucose* at temperatures exceeding 40°C. and by 
water‘ if exposed to strong radiant energy of wave- 
lengths shorter than 450 my, especially at high pH §°. 
Also extracted dehydrogenases and oxidases have 
caused reduction of triphenyl tetrazolium chloride 
in vitro (see, for example, ref. 6), and reducing agents 
like sodium hydrosulphite reduce it readily. Radia- 
tion can also cause some other curious effects, which 
I wish to report briefly. 

I have verified the findings of Brown’, namely, 
that suspensions of various oils could catalyse the 
light-induced reduction of triphenyl tetrazolium 
chloride, some oils being more active than others. 
Linseed oil and cedar wood oil, for example, were 
more effective than mineral oil (paraffin oil). A 
750-watt mercury-vapour lamp was used and the 
suspensions, buffered to pH 7, were kept 1 ft. away 
in glass vials immersed in a ‘Lucite’-walled water-bath 
maintained at 16°C. However, these reductions did 
not occur in the dark, and this is of considerable 
importance to seed testing and cytological work, a 
point to which Brown does not refer. 

Brown also inferred that the results of Dyar*® with 
blue tetrazolium (a ditetrazolium salt with 2-methoxy 
groups) were at fault in view of Brown’s results with 
triphenyltetrazolium chloride. But I found blue 
tetrazolium was not affected by radiant energy 
including ultra-violet radiation, whether in aqueous 
solutions or in the presence of oil suspensions, even 
at pH up to 9. This seems to strengthen Dyar’s 
conclusion that blue tetrazolium may be taking part 
in the Hill reaction in the presence of illuminated 
chloroplasts. 

I also found that yeast (Saccharomyces cerevisiae) 
could further catalyse radiation-catalysed reduction 
of triphenyl tetrazolium chloride, so that this radia- 
tion-induced reaction was more rapid than with 
yeast in the dark or radiated aqueous solutions of 
the salt, In fact, even weak light from the window 
accomplished this acceleration of reduction in yeast— 
water suspensions to which equal amounts of 0-5 per 
cent tripheny] tetrazolium chloride buffered to pH 7 
and 3 per cent glucose had been added. This proved 
to be a property of the cells themselves and not the 
substrate. However, dead cells (boiled), which would 
not reduce triphenyl tetrazolium chloride in the 
dark, did further catalyse the radiation-catalysed 
reduction of that salt, although not to such an 
extent as living yeast cells. It was also found that 
ground-up cells from which an extract was obtained 
by filtering through a bacterial filter could also 
further catalyse this radiation-catalysed reduction of 
triphenyl tetrazolium chloride. This reaction was 
largely inhibited by monoiodoacetate or sodium 
fluoride at 1 x 10-7. 

Perhaps this helps to explain the rapid reduction 
noted by Gunz® in yeast with triphenyl tetrazolium 
chloride, since he did not mention light. Gunz states 
that yeast was not iractivated [would still reduce 
the salt] by suspension in acetone or absolute alcohol 
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for two periods of half an hour and subsequent 
drying, or air drying. Also, according to his table, 
air-dried yeast did not cause fermentation but did 
reduce triphenyl tetrazolium chloride. These results 
are rather puzzling. Drying yeast in the air and 
then re-suspending it in water with sub- 
strate may result in no fermentation at 
first, but there is nothing to prevent the : 
yeast from growing from a spore stage 

and eventually causing fermentation. Also I found 
that soaking yeast in either acetone or ethyl alcohol 
solutions of more than 50 per cent concentration 
for 1 hr. with subsequent drying and re-suspension 
in water resulted in complete inactivation of the 
reduction of triphenyl tetrazolium chloride, while 
soaking the cells in 16 per cent acetone or alcohol 
for 24 hr., followed by drying and re-suspension, did 
not inactivate them. Cells of onions soaked in con- 
centrated acetone for 1 hr. with subsequent washing 
and immersion in ‘0-5, per cent triphenyl tetrazolium 
chloride did not show the reduction reaction in the 
dark. 

It appears, therefore, that although reduction of 
triphenyl tetrazolium chloride may not always be a 
good indication of viability in the sense that the 
entire respiratory mechanism is still functional, the 
lack of reduction in cells normally reducing it is a 
fairly certain sign that death has occurred. Avoid- 
ance of light is especially important in the case of 
triphenyl tetrazolium chloride, but not in that of 
blue tetrazolium. Oxygen tension must not be 
excessive. 


JOHNSON PARKER 


Department of Biological Sciences, 
University of Idaho, 
Moscow, Idaho. 

March 19. 
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Maximum Likelihood Calculation of Rh 
Gene Frequencies in Pacific Populations 


In general, the calculation of maximum likelihood?:* 
estimates of gene frequencies requires the "prelimin- 
ary calculation of trial values, followed by the 
computation of corrections to the trial values, 
by a method which is_ essentially Newton’s 
method of successive approximations for getting a 
root of an equation. In many Pacific populations 
(Gilbertese, Fijians, etc.), only four or five Rh types 
CDe/C (R,R,), CDe/c (R,r), CDE/c (R,R,), cDE (R;), 
and occasionally a little cDe (R,) are present*, and 
the composition of the population can be explained 
by assuming that only three genes, R,, R,, and R,, 
are present. For such cases the maximum likelihood 
equations can be solved explicitly, and the best 
estimates of the gene frequencies obtained without 
any process of successive approximations. If we 
designate the frequencies of the five phenotypes, in 
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the order just mentioned, as H, K, P, T and 0, 
the solution of the maximum likelihood equations 
gives the following formule : 


R, = H +K/2 + Py2 


—16(P +7) (1 —R,) 


Vint) + PP 
4 
ach wR; 


4(1—R,) +P 


Ry = 


If desired, standard errors can be calculated in the 
usual way. 

The derivation of these formulx, and illustrative 
calculations, will be published elsewhere. 

If the gene R; is present, as in Indonesians‘, an 
additional phenotype, CDE/C (R,Rz), whose fre. 
quency we may designate as J, is present, and the 
above formule will not work. Williams® has pub. 
lished a modification of Fisher’s method of free para- 
meters which is applicable to such data. The same 
results can be obtained a good deal more simply 
by using the formule published* for dealing with 
the MNS system, to which this particular Rh system 
is exactly similar. It is only necessary to make use 
of the followmg equivalences : 

Short symbol 


Phenotype Equivalen. MNS phenotype 


CDe/C 
J CDE/C 
K 
P. 


? 


Taking Rz = ms, R, = m,, R, = ns and R, =n, 
trial frequencies which may be found by Mourant’s 
methods* may now be inserted into the formulz 
given for the MNS system and corrections found so 
as to obtain the maximum likelihood estimates. 


Wim C. Boyp 


Department of Immunochemistry, 
Boston University School of Medicine, 
Boston. 


Ann. Eugenics, 8, 362 (1938). 

* Fisher, R. A., Ann. Eugenics, 18, 150 (1946). 

* Mourant, A. E., “The Eiehatien of the Human Blood Groups” 
(Blackwell, Oxford, 54). 

* Mourant, A. E., loc. cit., ra 386. 

* Williams, E. J., Med. és Australia, 1, 739 (1949). 

s Bows. 1 ‘tises} as}. Science, 118, 756 (1953); Amer. J. Human Genet., 
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Release of Histamine in Hepatectomized 
Dogs during Anaphylactic, Peptone and 
Tryptic Shock 


Ir is well known that in dogs the liver is the main 
source of the histamine released during certain types 
of shock, such as anaphylactic and peptone shock’. 
However, shock can be obtained in hepatectomized 
dogs* and some evidence, particularly recent work 
by Feldberg and Schachter*, indicates that under 
certain conditions tissues other than the liver release 
relatively large amounts of histamine. 

I have found that histamine occurs in the blood 
of hepatectomized dogs during anaphylactic, peptone 
and tryptic shock. Studies have also been made of 
the blood coagulation time, the amount of platelets 
and the hematocrit during shock. 

The histamine in blood was estimated according 
to Code’s method. Hepatectomy was carried out by 
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HISTAMINE RELEASE DURING SHOCK IN HEPATECTOMIZED Doas 
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Dog No. Blood clotting 


time (min.) 


Time 


Type of shock 
(min.) 





1-30 
2°45 
4°30 


it Anaphylaxis 
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Anaphylaxis 
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Hematocrit Histamine Platelets* Observations 


49 ‘07 { Recovery after 
48 "10 05 60 min. 
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0 025° pad 
0-800 
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0-000 
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* Trypsint 
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0-000 | Death 60 min. 








Trypsin 


24 0-040 
21 0-350 
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Death 60 min. 
after injection 


0-10 
0-00 


6-000 
0-000 


32 “| 
24 | 





0-040 | after injection 
21 0-100 | _ | 
| | 
| 








* Given as c.c./100 ml. of blood. + 300 mgm./kgm. of Witte peptone. { 3 mgm./kgm. of crystalline trypsin. 


the Firor technique. Dogs were sensitized with horse 
grum by the Waters and Markowitz potassium 
alum method. Blood samples were taken from the 
carotid artery after hepatectomy and at 2-10 min. 
after the beginning of shock. Platelet volume was 
measured by the Van Allen thrombocytocrit. Table 1 
summarizes the results of typical experiments for 
each type of shock. 

In hepatectomized dogs, histamine is released in 
great amounts during peptone and _ anaphylac- 
tic shock. Considering Code’s‘ observations for 
normal dogs, extra-hepatic release of histamine 
can explain the observed fall of blood pressure 
in hepatectomized animals during shock, although 
other depressor substances may be liberated as well. 
A rise of histamine in the blood was obtained in two 
out of eight hepatectomized dogs during tryptic 
shock. Death occurred frequently as a result of 
massive intravascular coagulation. 

Hemodilution was observed in almost all experi- 
ments during the first minutes of shock, in contrast 
to the classical hemoconcentration observed during 
shock in normal animals. Hezmoconcentration 
occurred, however, in some hepatectomized animals 
after 30-60 min. 

Increase of the blood-clotting time was the rule. 
In confirmation of other workers‘, fibrinolysis follow- 
ing blood coagulation was observed also in hepa- 
tectomized, shocked dogs, and the platelets decreased 
or disappeared from the blood. 


H. MovussatcHe 


Department of Pharmacodynamics, 
Instituto Oswaldo Cruz, 
Rio de Janiero. 
March 30. 


1Dragstedt, C. A., and Gebbauer-Fuelnegg, E., Amer. J. Physiol., 
102, 512 (1932). Ojers, F., Holmes, C. A., and Dragstedt, C. A., 
J. Pharmacol., 73, 33 (1941). 

* Waters, E. T., and Markowitz, J., Amer. J. Physiol., 180, 379 (1940). 

*Feldberg, W., and Schachter, M., J. Physiol., 118, 124 (1952). 

‘Code, C. F., Amer. J. Physiol., 127, 78 (1939). 

*Nolf, P., Arch. Int. Physiol., 3, 1 (1905-6). 


The Photonuclear Effect and the 
Complex Potential-Well 
Nuclear Model 


THE recent success of the complex potential-well 
nuclear model applied to neutron and proton scatter- 
ing from complex nuclei!-* led me to investigate this 
model for the photonuclear process. 

The so-called ‘giant resonance’ for the photo- 
nuclear effect has long been known; however, of 
the most successful models*-* to date, that of Gold- 
haber and Teller‘, while explaining many of the 
general features of the (y,n) cross-section, fails to 
account in any detailed manner for the width of the 
resonance. On the other hand, the more detailed 
treatment of this general hydrodynamical model by 
Steinwedel and Jensen® does give the large resonance 
width only at the expense of the ad hoc introduction 
of a ‘coefficient of viscosity’ or damping coefficient. 
(A more serious defect of all these hydrodynamic, 
harmonic oscillator models is the theoretical pre- 
diction of similar ‘giant resonances’ at higher energies 
which, of course, have not been observed.) 

The present work assumes that the incident photon 
is absorbed by one nucleon giving rise to one of two 
effects. In one of these the nucleon leaves the nucleus 
directly, carrying with it all the available energy 
(and angular momentum)—this can be termed the 
‘direct’ effect. In the other, or ‘indirect’, effect, the 
nucleon is unable to escape with the total energy 
available and some sort of compound nucleus results 
which decays in the usual fashion. It is this latter 
process which may be thought of as being caused by 
the imaginary part of the potential, as this part 
represents the nuclear absorption. 

Since the ‘square’ potential-well lends itself best 
to numerical computations, use has been made of it 
in which the potential is 
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Fig. 1. The total matemetnne cross-section as a function of 

energy for three different forms of e, the imaginary part of the 

square-well potential. For ¢,, &, &3, ¢ is a constant (0-05), 
Gaussian, and linear with energy respectively 


Feshback, Porter and Weisskopf? obtain a striking 
fit for neutron scattering of incident energy less than 
about 3 MeV. with « constant and equal to 3 per 
cent; for 18-MeV. protons® ¢ is of the order of 25 per 
cent; while for high-energy neutron scattering 
(2 90 MeV.) values of 100 per cent or even higher seem 
necessary’. It thus seemed advisable to investigate 
the dependence of the (y,”) cross-section on the form® 
of ¢, and in this preliminary calculation three different 
forms of ¢ have been. used : 


0-05 (1) 
0-330 exp —(2-473 — hw/10)? (2) 
(1-O05ie — 6-58) x 107 (3) 


€ 
@ € 
€ 


I 


I ll 


with V, = 40 MeV.; R = 1-40 At/® x 10-** cm. ; 
and fiw, the incident photon energy in MeV. ‘The 
constants in (2) and (3) have been obtained by 
requiring ¢ to fit the values used in the initial neutron- 
scattering calculation! and in the proton-scattering 
calculations*. 

The results of a calculation of the total cross-section 
(ca + Ging) assuming an average nucleon binding- 
energy of 8 MeV. and with A = 125 are shown in 
Fig. 1. Only for the case where « is linear with 
energy (labelled ¢, in Fig. 1) does a marked resonance 
appear; however, none of the curves bears very 
close resemblance to the experimental photonuclear 
cross-sections in the neighbourhood of antimony. 

Table 1 presents a comparison of the various para- 
meters of the photonuclear cross-section curves for 
the different forms of e, and also the experimental 
results of Montelbetti, Katz and Goldemberg® for 
antimony. Examination of the table also shows that 
the case of ¢ linear with energy most nearly approx- 
imates to the experimental values, even though the 


Table 1. COMPARISON OF SEVERAL PARAMETERS OF THE GIANT PHOTON 
RESONANCE FOR SEVERAL FORMS OF THE IMAGINARY PART OF THE 
SQUARE-WELL POTENTIAL, ¢, WITH EXPERIMENTAL VALUES 




















30 
e r Em om Jo. od 
(MeV.) (MeV.) (barn) | (MeV.-barn) 

Constant («,) 5-10 10-0 0-040 0-204 
Gaussian (¢,) 8-65 19-7 0-048 0-415 
Linear (3) 3-89 19-3 0-105 0-408 
Experimental 72 152 0-44 3-1* 

(ref. 9) 

; 





* Cross-section integrated to 23 MeV. 
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integrated cross-section is almost an order of mag. 
nitude too low. However, no further resonances 
appear at higher energies, as is shown by calculations 
above 30 MeV. (not shown in Fig. 1). 

Further calculations are in progress and a detailed 
discussion of this model will be submitted for pub. 
lication shortly. 

This work was supported in part by the Campanha 
Nacional de Aperfeigoamento de Pessoal de Nivel 
Superior, and a summary of the results was presented 
before the VI Reuniéo Anual do Sociedade Brasileira 
para o Progresso da Ciéncia, Ribeirio Preto, S.P. 

J. P. Davipson* 
Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro, 
Brazil. 


* Now at the Joint Establishment for Nuclear Energy Research, 
Kjeller per Lillestrém, Norway. 
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Quantal Nature of the End-plate 
Potential 


Tue liberation of acetylcholine from the motor 
nerve endings in skeletal muscle is believed to take 
place in a quantal manner. The arrival of the action 
potential at the nerve terminals elicits the release 
of a number of packets of acetylcholine molecules 
of fairly uniform size, each of them producing a unit 
of depolarization in the post-synaptic membrane. 
This view is derived from the statistical analysis of 
the random step-wise fluctuations in the amplitude 
of successive end-plate potentials recorded from 
single neuromuscular junctions blocked by excess 
magnesium ions or lack of calcium ions!. The average 
magnitude of the steps was found to be identical 
with the mean size of the miniature end-plate poten- 
tials recorded from the same junction and due to 
the spontaneous extrusion of single acetylcholine 
quanta from the resting nerve endings 

At ordinary room temperature all the acetylcholine 
packets released by one nerve impulse act practically 
simultaneously on the end-plate membrane. There- 
fore the end-plate potential resulting from the sum 
of a number of units has usually a smooth rising 
phase, even in preparations blocked by magnesium 
ions, where the quantum content of the response has 
been considerably decreased. Sometimes, however, 
the rising phase shows notches that indicate a small 
degree of asynchronism in the liberation of the units 
(ef. Fig. 3, C, of ref. 1). It has been found that 
lowering the temperature greatly accentuates these 
discontinuities. In extreme cases the leading edge 
of the end-plate potential is made up of a number 
of steps arising with slightly different, and apparently 
random, latencies after the stimulus artefact. This 
is clear in the records shown in Fig. 1. They illustrate 
in a simple way the quantal nature of the process of 
neuromuscular transmission. 
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Fig. 1. 


End-plate responses of single neuromuscular junctions of 
the M. ext. 1. dig. [V of the frog recorded with intracellular micro- 
electrodes. The Ringer’s fluid contained 15 m.mole/l. of magnesium 
in order to block transmission and 10~-* prostigmine to increase 


the size of the unit response. All the records were taken at 

6-3° C., except B (5° C.) and F (9-4°C.). The voltage calibration 

of A applies to all records but F. Time calibration is the same for 

all the records. The rising phase of the end-plate potential, 

normally smooth, is made up by steps the positions of which are 
marked by arrows in some of the records 


Below about 10°C. some degree of asynchronism 
was observed in most of the end-plates examined. 
As the release of acetylcholine is caused in some way 
by the nerve action potential, the time course of 
which lengthens as the temperature is lowered, one 
may assume that the period during which transmitter 
quanta can leave the nerve terminals would also 
become longer at lower temperatures. The chances 
of observing random delays between the release of 
different units would, therefore, 
become greater. 

The differences existing among 
end-plates of the same muscle ex- 
amined at constant temperature 
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tained when the intensity of the nerve stimulus was 
varied. 
J. DEL CASTILLO 
Biophysics Department, 
University College, 

London, W.C.1. May 16. 
1 del Castillo, J., and Katz, B., J. Physiol., 124, 560 (1954). 
* Kuffler, 8. W., J. Neurophysiol., 5, 309 (1942). 





An Interference Optical Alinement 
Method 


An interference method for the centring of optical 
systems with one and two surfaces has been described 
by Harle'. In the same paper, a number of principles 
applicable to more general alinement problems were 
enunciated. In the present communication, the ex- 
tension of these principles to the alinement of co-axial 
optical systems with a large number of surfaces is 
discussed. 

In applying interferometry to the alinement of 
co-axial optical systems, the spatial distribution of 
non-localized interference patterns is utilized. Thus 
the necessity of image location is eliminated and a 
technique combining the advantages of aperture 
sight and image alinement methods is provided. 

The genera] optical arrangement is shown in Fig. 1. 
Light from a coherent source A forms an interference 
pattern distributed spatially in the axial direction of 
the components to be alined, C. Observation of the 
fringe pattern is made in one of an infinite number 
of planes of observation B. Then, since the interfer- 
ence pattern observed is, in effect, an image of the 
fringe pattern, real or virtual, formed in a plane 
conjugate to B, alinement may be achieved by 
arranging the components C in turn, in a selected 
order, until the centres of the direct and the secondary 
fringe patterns, as observed with the viewing micro- 
scope D, are coincident in the plane B. For aline- 
ment by reflexion, the transmission arrangement is 
modified as shown in the dotted portion of Fig. 1. 
Here, a reflecting surface is included as a component 
of UC, and light from a half-reflecting mirror £, 
designed to give no displacement of the transmitted 
light-path, is directed to a new plane of observation B!. 





seem to indicate that morphological 
or ‘geometrical’ factors have some 
influence on the asynchronism of 
the end-plate response. For ex- 
ample, one might expect small 
differences in the time of arrival of 
the action potential at different 
spots of the nerve terminals at which the release of 
the transmitter can take place. 

The possibility had to be considered that the steps 
in the end-plate potentials might be due to a multiple 
innervation of the end-plate. It is known that end- 
plates of the frog muscle may receive innervation 
from two or more axons*. If these fibres have different 
diameters, and in consequence different thresholds 
and conduction rates, the end-plate potential may 
show two or more steps depending on the stimulus 
strength (Castillo and Katz, unpublished observa- 
tions). In the present experiments, however, no 
evidence of such multiple innervation could be ob- 
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For each class of observation, the interferometer 
requirements are in principle the same. In the first 
instance, the fringes must be distributed spatially 
in the direction of alinement. Secondly, the intensity 
distribution of the fringe pattern must be sufficiently 
sharp to permit precise detection of the centre fringe 
displacement. 

Several interferometers, which are adaptations of 
well-known interferometer arrangements, have been 
developed for this purpose. The first of these utilizes 
a bi-prism and slit. The components of A thus pro- 
duced are displaced laterally with regard to the axis 
of alinement and straight-line fringes result. For 
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alinement in two dimensions, rotational methods or a 
double bi-prism having two individual prisms crossed 
at right angles and a cross-shaped slit of the same 
orientation are used. The resultant fringe pattern 
appears in the form of a series of cross-shaped fringes. 
For both arrangements a white-light source is re- 
quired to identify the centre fringe. A second instru- 
ment employs a point source and the Michelson 
interferometer with its mirrors adjusted for parallelism. 
The components of A are now displaced in the axial 
direction of the system, and the resultant fringes are 
circular in nature with an intensity distribution 
resembling that of similarly shaped localized Michel- 
son fringes. This arrangement eliminates the necessity 
of identifying the centre fringe. In an improved 
version of the apparatus, the Michelson interfero- 
meter is di with and a Fabry-Perot étalon 
substituted. The fringes produced, which are now 
much sharper and of the multiple-beam variety 
described by Tolansky*, permit increased precision 
of alinement. 

The theory of the method is similar to that of the 
image alinement method, in which an object is moved 
to a series of mechanically alined positions in planes 
conjugate to B. Now, however, the errors due to 
mechanical alinement are eliminated. The inter- 
ference method therefore yields, as well as a high 
operational convenience, a previously unattained 
precision when any reasonable number of components 
are alined. In the experiments performed, alinements 
of as many as twenty components to a common axis 
have been made. Moreover, the component surfaces 
need not be surfaces of revolution and may include 
asymmetrical arrangements such as sphero-cylinders 
and torics. Such cases are characterized by different 
fringe magnifications in different meridional planes. 

Details of this work will be published in full 
elsewhere. Accounts of applications of the method 
in a number of related fields of investigation will 


also appear in due course. 
G. A. Harz 


School of Applied Physics, 
New South Wales University of Technology, 
B. S. THornton 
Division of Metrology, 

National Standards Laboratory, 
Commonwealth Scientific and 
Industrial Research Organization, 
Sydney. 

April 14. 

1 Harle, G. A., J. Sci. Instr., 28, 365 (1951). 

* Tolansky, S., Phil. Mag., 4, 555 (1943). 


Brightening of the Solar Limb 
in the Far Ultra-Violet 


Durie an eclipse of the Sun, the obscuration of 
the disk causes a corresponding fall in the electron 
density in the lower layers of the ionosphere. This 
fall, and the subsequent recovery, have recently been 
used to locate the sources of ionizing radiation which 
were responsible for the electron production in the 
E- and F1-layers during the eclipse of February 25, 
1952, in Central Africa’. At this epoch the level of 
solar activity was fairly high, and it was found that 
36 per cent of the total ionizing radiation was emitted 
near the east and west limbs from well-defined sources 
which were additional to the uniform background 
radiation from the disk. These sources coincided in 
position quite closely with areas from which the 
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coronal line at 5303 A. was emitted strong)’, and 
they were assumed to be associated with t _t-lived 
centres of chromospheric activity. Their invensities 
were so great that any permanent limb brightening 
which may have existed at the time would have been 
masked unless it was very pronounced. 

The eclipse of June 30, 1954, coincided with a 
period of extremely low solar activity, and the 
astronomical data suggest that the Sun’s disk was 
almost completely devoid of any features indicating 
the existence of even local centres of activity, 
Measurements of electron density were made at 
Inverness and Slough, about 700 km. apart, and the 
detailed correlation between the changes which were 
observed in the Z- and F1l-layers strongly suggests 
that the locations of the respective sources of ionizing 
radiation must have been the same for both layers. 
Methods of analysis similar to those described earlier! 
have been used ; but, in spite of the absence of any 
visible centres of solar activity, only 92 per cent of 
the ionizing radiation can be accounted for in terms 
of a uniformly radiating disk. 

The locations and relative intensities of the residual 
sources cannot be determined very accurately because 
of small anomalies in the behaviour of the ionosphere 
and also because the recombination coefficients of 
the layers are not accurately known. However, for 
both the H- and Fl-layers at Inverness and at 
Slough, the experimental evidence points to the exist- 
ence of brightening of the limb near the equator and 
darkening of the limb at the poles, extending in both 
cases over arcs of 40°-60°. It is also necessary to 
assume the existence of a small bright spot at 
P = 255°, r = 0-95 Ro, and in this connexion it is 
interesting to note that faint coronal radiation at 
5303 A. was observed on the same day by Miiller? in 
the arc P = 232°-247°. 

The provisional locations and relative intensities 
of the sources controlling the H- and F'1-layers are 
given in Table 1. Although the radiation in question 
is in the far ultra-violet, it may be significant that 
@ similar intensity distribution has been reported 
recently by Christiansen and Warburton® for solar 
radio noise on 21] cm. 
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SouRCES OF E- AND F1-LAYER IONIZING RADIATION, 
JUNE 30, 1954 


Table 1. 





Position angle (P) Intensity 
(per cent) 


Source 
Inverness Slough both stations 
1 a 











Disk 
W. limb 
E. limb 
N. pole 
8. pole 


Spot 


240-280 

60-120 
330-— 30 
150-210 


{ +-T0R 


240-300 

60-120 
330-— 30 
150-210 


r= 00RGS 




















Total 100 





P = degrees east from the north point; Ro = radius of photosphere 


In view of the unusual quietness of the Sun during 
this eclipse, it seems possible that the observed 
departures from a uniformly radiating disk may be 
a permanent feature and that they indicate brighten- 
ing of the limb near the equator equal to about 
+5 per cent and darkening of the limb near the 
poles equal to about — 3 per cent of the total 
radiation. If the isolated bright spot is assumed to 
be a temporary feature, the permanent uniform disk 
radiation contributes 96 per cent of the total. 

This work was carried out as part of the programme 
of the Radio Research Board, and this communication 
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Sensitivity of Alpha- and Beta- Lead Azide 


Leap azide, PbN,, exists in two allotropic forms?,*, 
one («) orthorhombic and the other (8) monoclinic. 
a-Lead azide is readily prepared by mixing in the 
normal way solutions containing azide and lead ions ; 
8-lead azide crystallizes as needles when aqueous 
solutions of sodium azide and lead nitrate inter- 
diffuse slowly. Table 1 summarizes the crystallo- 
graphic relations'»*. Both forms are explosive and 
a-lead azide is in common use as a detonator. It is 
said’? that 8-lead azide is much more sensitive and 
dangerous than «-lead azide. 


PROPERTIES OF THE TWO CRYSTALLINE MODIFICATIONS OF 


Table 1. 
LEAD AZIDB, PbN, 





Enthalpy of 
formation 


AH; (kcal. 
gm.mole=) 


| No. of 
| Unit cell size and shape | mole- 
(A.) cules in 


Species 
it | unit cell 


a b c 





Orthorhombic 


a-PDN, 
Monoclinic 
= 90° 10’) 


6-628 | 11-312 | 16-246 | 12 115°5 


5-090 8-844 | 17-508 8 115-8 


U 











( = 
B-PbNg 





In the course of extensive studies of azide thermo- 
chemistry (to be published), the standard heats 
of formation of both explosive and non-explosive 
azides have been measured. A strong correlation 
between the heats liberated on explosive decom- 
position on one hand, and both sensitiveness to 
impact or friction and &peed of detonation‘ on the 
other, has been found’ ; there is no similar correlation 
of heats of decomposition with speed or ease of slow 
thermal decomposition. Although it has not been 
possible to assess sensitiveness to impact or friction in 
completely satisfactory terms, and although true 
detonation velocities have still to be measured with 
precision, the principal reason why this simple correla- 
tion has not been stressed hitherto is the very unre- 
liable nature of previous thermochemical data. 

It was thought interesting to examine the thermo- 
chemistry of the two forms of lead azide and to 
ascertain whether 8-lead azide is thermodynamically 
less stable than «-lead azide. The standard enthalpy 
of formation of crystalline «-lead azide was found to 
be + 115-5 keal. mole- from a precipitation experi- 
ment’. Determination of the heat of formation of 
f-lead azide in this way is not possible. To derive 
this quantity an electrical method was devised in 
which the changes of the thermodynamic functions 
in the reaction (1) could be measured : 


a-PbN,(cryst) + B-PbN,(cryst) (1) 


Two cells, A and B, were constructed with lead 
amalgam —lead azide electrodes and sodium azide 
electrolyte. The reproducibility of metal-metal azide 
(including both Pb-PbN, and Ag-AgN;) electrodes 
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has been well established‘. In cell A the two electrodes 
lead-a-lead azide, lead-f-lead azide were connected 
by a sodium azide (M/10) salt bridge; in cell B, 
by a pair of silver-silver azide electrodes back-to-back: 


Cell A: 
Cell B 


Pb | a-PbN, | NaN, | 6-PbN, | Pb 
t= + 
Pb | a-PbN, | NaN, | AgN, | Ag | AgN, | NaN, | 8-PbN, | Pb 


At 25°C. both cells gave an electromotive force 
EH = 0-0136 V.; thus for reaction (1), AG = 314 cal. 
mole-!. The temperature coefficient of the electro- 
motive force was zero within the limit of experimental 
error (d#/d7’) < 10-§ V. deg.-1, corresponding to 
AS < 0-23 cal. deg.-1. These values lead to an 
enthalpy change for reaction (1) of AH ~ 0-30 + 
0-05 kcal. mole-!, and the value 115-8 keal. mole-} 
for the enthalpy of formation of f-lead azide. Over 
a period of several days, especially at higher tem- 
peratures, the e.m.f. of the cells at 25° C. diminished 
slowly from the initial value, probably owing to the 
slow growth of a-PbN, at the B-electrode. For this 
reason very precise values of dH#/d7T’ and AH were 
difficult to obtain. 

The difference, 0-3 in 115-5 kcal. mole-!, in en- 
thalpies of formation is very small compared with 
the differences between other azides of differing 
sensitivity’. This result, together with the fact that 
B-lead azide gave no trouble in manipulation, raises 
doubts about the much greater sensitiveness it is 
said'»? to possess. A re-examination of its behaviour 
during mechanical initiation of explosion, and a 
redetermination of its detonation velocity would be 
valuable. 

PETER GRAY 
T. C. WappINGcToNn 


Department of Chemical Engineering, 
University of Cambridge. 
May 9. 

' Miles, F. D., J. Chem. Soc., 2532 (1931). 

* Garner, W. E., and Gomm, A. 8., J. Chem. Soc., 2133 (1931). 

* Pfefferkorn, G., Z. Naturforsch., 3a, 364 (1948). 

* Bowden, F. P., and Yoffe, A. D., “Initiation and Growth of Ex- 
plosion” (Camb. Univ. Press, 1952). 

5 Gray, P., and Waddington, T. C., C.R. XXVII Cong. Inter. Chim., 
Brussels (1955). 

* Taylor, A. C., and Nimms, L. F., J. Amer. Chem. Soc., 60, 262 (1938). 
aaacdeas J. Chem. Soc. Japan, 78, 150, 153, 278 (1953); 74, 


Unit-Cell Dimensions of y-Lauric and 

y-Myristic Acids 

Thibaud and Dupré La Tour! discovered the 
polymorphism of the fatty acids and observed that 
only in the case of myristic acid did the y-form 
appear, and that infrequently after recrystallization 
of this acid at 0°C. This form was characterized 
by a ‘long spacing’ of 37 A., and could be converted 
to the more common a-form by heating to within a 
few degrees of its melting point. 

Samples of «-lauric acid and «-myristic acid were 
stored in this laboratory for a period of two years 
at room temperature and were then ground prior 
to taking their X-ray powder diffraction photographs. 
The lauric acid had changed to a different form but 
the myristic acid was still in the «-form. However, 
after standing for a further few days in the ground 
state, the myristic acid also had become transformed 
to a new structure giving a diffraction pattern almost 
identical to that of the transformed lauric acid. This 
new form is thus the stable one at room temperature, 
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although the a-form is normally obtained on re- 
crystallization both from solvents at room tempera- 
ture and from the melt. 

The diffraction patterns of the new form are unusual 
in that no ‘long spacings’ are immediately apparent, 
as they are on the diffraction patterns of all long- 
chain aliphatic compounds previously studied. The 
absence of these spacings makes the interpretation 
of the powder patterns difficult but, by a slight modi- 
fication of Vand’s* method, the photographs were 
indexed and the unit cell dimensions determined. 
For lauric acid a = 22:14 0-1, b = 5-24 + 0-05, 
c = 32:04 0-1A., B = 99° 58’, « = y = 90°, ob- 
served density = 1-09 + 0-01 gm./cm.-’, calculated 
density 1-09 gm./em.-* (assuming twelve molecules 
per unit cell). For myristic acid a = 22-2 + 0-1, 
b = 6-14 4+ 0-05, c = 37:°24+0-1A., B = 100° 50’, 
a = y = 90°, calculated density 1-09 gm./cm.-* 
(assuming twelve molecules per unit cell). The trans- 
formed myristic acid has a ‘long spacing’ (c sin 8) of 
36-5 A. and is easily reconverted to the a-form by 
heating to within a few degrees of its melting point, 
and so is identified with Thibaud and Dupré La 
Tour’s y-form. 

The distance between alternate carbon atoms in 
the plane zig-zag hydrocarbon chain in «-lauric acid 
is 2-52.A.*, while the corresponding distance in 
potassium laurate is 2-59 A.‘. It is thus to be ex- 
pected that a myristic acid molecule will be longer 
than a lauric acid molecule by between 5-0 and 
5-2 A., depending on its crystallographic environ- 
ment. The difference in length of the c-axis in the 
two acids is 5-20 A. and the difference in long spacing 
is 5-00 A., so that in the y-form the molecules must 
lie approximately parallel to the c-axis of the cell, 
that is, approximately perpendicular to the (001) 
plane. With such large unit cells, the indexing of 
the powder photographs is ambiguous except for a 
relatively small number of reflexions, so that the 
detection of systematic absences is difficult and 
uncertain. However, on both photographs it appears 
that {h 01} reflexions with (h + 1) odd are absent. The 
probable space group of the y-form is thus either 
Pn, P2/n or P2,/n. 

T. R. LomMer 
Physics Department, 
St. Mary’s Hospital Medical School, 
London, W.2. 


a ae J.,and Dupré La Tour, F., C.R. Acad. Sci., Paris, 190, 945 


* Vand, V., Acta Cryst., 1, 109 (1948). 
* Vand, V., Lomer, T. R., and Lang, A. R., Acta Cryst., 2, 214 (1949). 
“Vand, V., Morley, W. M., and Lomer, T. R., Acta Cryst., 4, 324 (1951). 


Rainfall and Biennial Bearing in Tung 
(Aleurites montana) 


ExaMINatTION of past records of yields of tung trees 
and rainfall in corresponding periods has given rise 
to a hypothesis to explain the cause of biennial 
bearing, to which this crop is prone. 

Harvesting of the tung crop in Nyasaland begins 
about May of each year, and for six consecutive 
harvests up to 1954, an alternating rhythm of high 
and low yields was produced. Had the biennial 
rhythm been maintained, the tung crop due to be 
harvested in 1955 would have been low; but field 
observation on immature fruit predicts that the crop 
will in fact be on the high side and the rhythm 
broken. 
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An examination of rainfall totals coinciding with 
various stages of the growth sequence, and sub- 
sequent crop data taken from one field at the Tung 
Experimental Station, yielded no significant correla- 
tion coefficients for any of the following stages: 
(a) rainfall for the sixteen months period from initia- 
tion of flower primordials to fruit maturation; 
(6) rainfall for the period of flower opening and 
pollination correlated with the resulting crop; 
(c) rainfall during period of fruit-set and the resulting 
crop ; and (d) rainfall during fruit maturation period 
correlated with the resulting crop. 

However, a positive correlation coefficient of 
+ 0-8421 between total rainfall for the months 
June—August and crop for the following year reaches 
significance between P = 0-01 and P = 0-001. The 
rainfall for this period refers to the time at which 
flower primordials are being formed and is between 
nine and twelve months before the resulting crop 
is harvested. The correlation is illustrated in Figs. | 
and 2. 

The poor correlation with the 1946 rain and 1947 
crop can probably be explained by the fact that the 
tung had not yet come into full bearing. The rainfall 
for June-August 1954 totalled 1-93 in., which is the 
mean for the period under review; thus the crop 
to be harvested in 1955 may be expected to be rather 
more than the mean for previous years, taking into 
account the increased age and size of the trees. 


D. H. Laycock 
Tea Research Station, 
Mlanje, Nyasaland. 
L. J. Foster 
Tung Experimental Station, 
Limbe, Nyasaland. 
March 24. 
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Photo-reactivation of Botrytis fabae Sardina 
measured by a Local-lesion 
Technique 


Wuewn leaves of broad bean (Vicia faba L.) are 
sprayed with suspensions of spores of Botrytis fabae 
Sardifia they develop chocolate-coloured lesions!. By 
rubbing suitably diluted spore suspensions over the 
upper surfaces of leaves of the variety Seville Long- 

with the forefinger, and then keeping the 
inoculated plants at about 20°C. in a saturated 
atmosphere, we find that the discrete lesions are 
uniformly distributed and, after 24 hr., can be easily 
counted. The lesions provide an assay method com- 
rable with counting the local lesions that are pro- 
duced in plants by many viruses, and we have used 
them to measure how ultra-violet radiation affects 
the infective capacity of the spores. 

Ultra-violet radiation, more than 95 per cent of 
wave-length 2537 A., was provided by a Hanovia 
XII lamp. Spore suspensions (0-3 ml. samples con- 
tained in cavity slides) were exposed at 40 cm. from 
the lamp, where the radiation intensity was 173 pW. 
per sq. cm. After exposure for various times, the 
irradiated suspensions were inoculated to halves of 
bean leaves, the opposite halves of which were in- 
oculated with unirradiated spores, and the plants 
were then placed in a saturated atmosphere and kept 
in darkness for 24 hr. In these conditions, about 
90 per cent of the original infectivity of the spore 
suspensions was destroyed by exposure for 3} min. 
to the radiation. The spores of B. fabae are multi- 
nucleate and the rate of inactivation did not corre- 
spond to a first-order reaction (that is, it is a so-called 
‘multiple-hit’ curve). 

In studying the rate of inactivation, inoculated 
plants were kept in the dark because the effects of 
ultra-violet radiation on some biological systems can 
be mitigated if the systems are later exposed to 
visible light, a phenomenon that has been called 
photo-reactivation*. For example, when irradiated 
suspensions of bacteria or some fungi are cultured 
on agar in the light, more grow than if the cultures 
are kept dark. Similarly, irradiated preparations of 
some viruses*s* can be photo-reactivated ; but with 
these the phenomenon does not occur if the viruses 
are exposed to light in vitro, but only when infected 
host cells are illuminated. No previous tests seem to 
have been made to see whether the pathogenicity 
of irradiated fungi is influenced by visible light, and 
we have therefore made some with B. fabae. Table 1 
records the results of two experiments in which 
spores were irradiated for 34 min., and then exposed 
to light for 0, 2, 4 or 8 hr., before all lots were in- 
oculated to plants 8 hr. after irradiation. Plants 
with four sets of paired leaves were inoculated, and 
the different treatments were arranged on _ half- 
leaves in a 4 x 4 latin square design. Half the 
inoculated plants were then placed in daylight and 
half in darkness. 

The half-leaves inoculated with spores exposed to 
visible light produced more lesions than those 
inoculated with spores kept for 8 hr. in the dark, 
and the magnitude of the difference usually increased 
with increases in the length of time the spores were 
exposed to light. Regardless of the time of e: 
to light before inoculation to plants, plants kept in 
daylight after inoculation always produced signific- 
antly more lesions (P > 0-01) than those kept in 
darkness (for statistical analyses*, the numbers of 
lesions, n, were transformed to log (n + 10)). As 
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Table 1. Errgects OF DIFFERENT LENGTHS OF DAYLIGHT ON THE 
INFECTIVITY OF ULTRA-VIOLET IRRADIATED SPORE SUSPENSIONS OF 
Botrytis fabae (SARDINA) 





Post-inoculation treat- Mean lesion count/half-leaf 
ment (hr. in daylight 
after ultra-violet treat- 
ment) 


Exp. 25 
Plant in darkness 
Plant in daylight 
Exp. 27 
Plant in darkness 
Plant in daylight 





2 4 8 





























plants inoculated with unirradiated spore suspensions 
produce the same numbers of lesions whether they 
are kept in the light or dark, this increase with irra- 
diated suspensions when inoculated plants were in 
the light is again attributable to photo-reactivation. 
The results show that some spores can still be photo- 
reactivated after 8 hr. in darkness, and they suggest 
that spores on the leaves of a host respond more 
readily to light than when they are in vitro, for the 
inoculated plants were in daylight for only about 
three hours. 

As with other biological systems, the amount of 
photo-reactivation increases with increasing amounts 
of exposure to ultra-violet radiation. After exposure 
for 44 min., the ratio of numbers of lesions on plants 
in the light to those in dark was 1} times as great 
as after exposures for 34 min. 


F. T. Lasr 
E. W. Buxton 


Rothamsted Experimental Station, 
Harpenden, 
Herts. 
May 14. 


1 Sardifia, J. R., Mem. Soc. Esp. Hist. Nat., 15, 291 (1929). 

* Kelner, A., J. Bact., 58, 511 (1949). 

* Dulbecco, R., J. Bact., 56, 329 (1950). 

* Bawden, F. C., and Kleczkowski, A., J. Gen. Microbiol., 8, 145 (1953). 
5 Kleczkowski, A., Ann. App. Biol., 36, 139 (1949). 


Physiological Races of Puccinia polysora 
Underw. 


Our early studies on the resistance of maize 
seedlings to this rust in East Africa led to the hypo- 
thesis that a dominant major gene controls the 
hypersensitive type of resistance’. During the past 
two years, we have bred many lines of maize that 
are pure for this gene, by selfing resistant plants 
selected from Central American types and by selfing 
first crosses between resistant Central American 
types and East African susceptible types. In seedling- 
inoculation experiments, variation occurs in the 
manifestation of the hypersensitive reaction, from 
necrotic lesions without development of sori. (up to 
eighteen days) to necrotic lesions with well-developed 
small sori. On a system of recording based on, but 
modified from, that employed by the wheat breeders 
(see ref. 2), we have classed the former as 01 (no sori) 
and the latter as 1 (small sori), the fully susceptible 
reaction, with large sori and little or no surrounding 
chlorosis, being class 4. 

From the start of this work we had in mind the 
possibility that more than one plhiysiological race of 
P. polysora might exist in East Africa. Collections 
of uredospores were made in three separate regions— 
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Zanzibar, Northern Tanganyika and Uganda. Each 
was established in a separate glasshouse and has been 
so maintained since; although owing to the great 
production of spores and the movement of attendants 
between houses we cannot be sure that contamination 
has not occurred. Every maize family tested in the 
course of our breeding studies has been inoculated in 
two and usually all three houses. Through nearly 
two years and 1,600 family tests, the reaction of each 
individual maize family was identical, within the 
expected errors of experiment, in each house. 

The position at the end of 1954 was therefore that 
we had no reason for thinking that more than one 
physiological race of P. polysora had become estab- 
lished in East Africa. This was supported by observa- 
tions on our maize lines when tested during 1953 
and 1954 in the field, in such widely separated sites 
as southern Tanganyika and Uganda; in general, 
the field behaviour corresponded with the juvenile 
reactions recorded in our glasshouses. 


Table 1 





No. of sep- Juvenile Juvenile 
arate families | reaction to | reaction to 
tested original race | new race 


Origin of maize lines 





(Colombia 2) 
Second selfs from cross, 
AFRO 29 x Katumbili 
Second selfs from cross, 
AFRO 29 x Durum 
Self of AFRO 250 
(Amarillo Caryotepe 
| ex Nicaragua) Class 01 


Class 01 Class 4 
Class 01 Class 1 


Selfs of AFRO 29 | 
| 
Class 01 Class 4 








Class 4 








In January 1955, however, during routine testing 
of certain maize lines in our glasshouses, we obtained 
a reaction strongly suggesting a mixture of two 
physiological races of the fungus; the expected 
hypersensitive lesions were interspersed with a few 
large sori characteristic of full susceptibility. Isola- 
tions were made from the large sori and the suspected 
new race established. The new race was then in- 
oculated to a number of maize lines known to behave 
uniformly to the original race; and simultaneous 
control inoculations with original-race spores were 
made. 

In the course of these experiments we encountered 
some anomalies that require further study. A number 
of pure lines gave identical reactions to both races 
of the fungus. In Table 1 are shown results of experi- 
ments in which a clear differential reaction has been 
recorded. 

The conclusion that a new race of P. polysora has 
appeared in our glasshouses seems inescapable. How 
it has arisen cannot be decided ; but since the nearest 
known field occurrence of this rust is more than a 
hundred miles from Muguga and no newly collected 
material has been introduced into our houses for 
more than two years, it is unlikely that the new race 
has accidentally entered our houses from outside. 


A. K. Rytanp 
, H. H. Storry 
East African Agriculture and 
Forestry Research Organization, 
Muguga, 
Kenya Colony. 
May 3. 


1 Storey, H. Sy and Ryland, A. K., Nature, 173, 778 (1954). 
Btaweny 2 N., ‘and Loegering, W. o, Identification 
Puccinia graminis tritici, U.8.D.A. Bureau 
of Reichs Eel? (1944). 
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A New Method for counting Live and 
Dead Bull Spermatozoa 


WHEN bull semen is diluted in a buffered (pH 7.0) 
solution of sodium chloride which is isotonic with 
bull seminal plasma (A, — 0-54°C.) and is filtered 
through a layer of small glass balls, the dead sperm. 
atozoa are retained by the filter while live ones pags 
through; it is therefore possible to estimate the 
percentage dead spermatozoa in bull semen by com. 
paring the opacity of diluted semen before and after 
filtration. 

Estimations were made on twenty-six untreated 
samples of bull semen and on three samples which 
contained different proportions of killed spermatozoa. 
The spermatozoa were killed by rapidly pipeiting 
semen at 37°C. into tubes pre-cooled to 5°, 0° and 
— 10°C. 

For filtration, the semen was diluted by adding a 
few drops (0-1-0-2 ml.) of semen to 20 ml. buffered 
saline. In the test, 10 ml. of the suspension was 
pipetted gently on to the dry filter bed and the 
entire filtrate used for measurement. The filter bed 
consisted of 1-0 ml. dried acid-washed glass balls 
(‘Ballotini’, Chance Bros.; mean diameter, 2(0y); 
these were held in place in a 1}-in. filter funnel by 
a single large glass ball (5 mm. diameter). The upper 
surface of the filter bed was protected by a thin 
layer of large glass balls (3 mm. diameter) so that 
the bed was not disturbed when the suspension 
was poured on to it. The optical density of the 
suspensions before and after filtration was measured 
in a Spekker photometer (Hilger and Son) in 1-cm. 
cuvettes. 

Estimates of the proportions of dead spermatozoa 
in undiluted semen were made by counting the num- 
ber of eosinophil spermatozoa in a total of a hundred 
spermatozoa from each of two smears stained with 
nigrosin-eosin’. 

Statistical analysis shows a highly significant 
correlation (r = 0:7; p < 0-001) between the per- 
centage eosinophil spermatozoa and the percentage 
difference in opacity between filtered and unfiltered 
portions of the same sample of semen ; the analysis 
was made by Dr. R. C. Campbell, A.R.C. Unit of 
Reproductive Physiology and Biochemistry, Cam- 
bridge. 

Further, microscopical examination showed that 
the proportion of motile spermatozoa was uniformly 
greater in the filtrates than in the unfiltered sus- 
pensions. 

Because a relationship is known to exist between 
the proportion of dead spermatozoa in bull semen 
and its fertility*, we believe that the technique we 
have described may form the basis of a practical 
test for the evaluation of bull semen used for artificial 
insemination. 

We are grateful to Mr. L. E. A. Rowson, Cambridge 
Cattle Breeders, Ltd., for supplies of bull semen. 
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A. D. BaneHam 
J. L. Hancocr 


Agricultural Research Council 
Institute of Animal Physiology, 
Babraham, 
Cambridge. 
May 10. 
Hancock, J. L., and Rothschild, Lord, J. Exp. 
M0. “4 (1953). 


8 Pishon M. W. H., Campbell, R. C., Hancock, J. L., and Walton, A., 
J. Agric. Sci., ‘44, 227 (1954). 
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Lunar Rhythm in the Emergence of an 
Ephemeropteran 


In a paper published in 1927, Hora! suggests that 
the swarming of some Ephemeroptera is related to 
the lunar cycle. Evidence has been obtained which 
suggests that Povilla adusta Navas, a mayfly widely 
distributed in Central and Southern Africa, shows 
such a rhythm of emergence in Uganda. The interest 
of this lies in the fact that very few examples are 
known of lunar rhythms in non-marine animals (see 
Caspers’). 

It was suspected late in 1953 that adults (sub- 
imagines and imagines) of Povilla adusta appeared 
in large numbers only at about the period of full 
moon, and analysis of the dates of twenty-two 
swarms Observed between March 1953 and April 
1955 at Kaazi (twelve miles from Kampala) and 
Jinja, both on Lake Victoria, and on Lake Albert, 
shows that such swarms only occurred within five 
days of full moon, with the greatest number of 
swarms on the second night after full moon 
(Fig. 1). On three occasions swarms were recorded 
simultaneously at Jinja and Kaazi, which are fifty 
miles apart. 

The adults come to light between 7.30 and 9.30 p.m. 
(East African Standard Time) and are not seen at 
other times: individuals only live for about one 
hour. <A light-trap technique was therefore used 
when sampling at Kaazi during August 10-21, 1954. 
Of the 1,521 specimens obtained on these twelve 
nights, 680 (44 per cent) came on the second night 
after full moon (Fig. 2). 

Examination of the specimens in the British 
Museum (Natural History) showed that fourteen 
specimens (some dating from 1900) were labelled with 
the date. Analysis of these dates and of the dates of 
three specimens recorded by Navas® relative to full 
moon showed a different distribution in which there 
was no marked peak, which may perhaps be attributed 
to the following circumstances : (1) The records are of 
single specimens (except for one record from Lake 
Albert which relates to a swarm on the fourth night 
after full moon), and thus do not necessarily corre- 
spond to the peak emergence period. (2) The speci- 
mens are from localities ranging from 17° S. to 11° N. : 
it is possible that a lunar rhythm is only maintained 
near the equator, where the annual variation in day- 
length and temperature is low. The evidence for 
this is very meagre but, of the eight specimens the 
dates of which fall outside the full-moon emergence 
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Fig. 1. Dates of twenty-two Povilla swarms relative to full moon 
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to full moon 


period of eleven days, only one was caught in the 
field within 5° of the equator. 

Experimental work has been limited by the 
difficulty of keeping larve in the laboratory for more 
than two or three weeks, but some interesting results 
have been obtained and further work is in progress. 

It has been found that the larve show a marked 
diurnal rhythm, remaining in their burrows during 
the day and swimming freely at night. This 
rhythm is maintained in darkness for at least two 
weeks. 

Twelve adults have emerged in the laboratory from 
larve kept under various lighting conditions. Eight 
of these emerged within three days of full moon. 
Two emerged seven days before full moon when the 
aeration supply broke down. The remaining two 
individuals emerged eleven days before full moon, 

ibly having been influenced by being collected 
in the field the previous day. 

I am indebted to Dr. P. S. Corbet, of the East 
African Fisheries Laboratory, Jinja, for his observa- 
tions made on Lake Albert and at Jinja, some of 
the latter in conjunction with Mr. A. Tjénneland, 
of the Zoological Laboratory, University of Bergen. 

R. HartLanD-ROwE 
Biology Department, 
Makerere College, 
University College of East Africa, 


‘Hora, 8. L., J. Asiat. Soc. Beng., N.S., 28, No. 3, 339 (1927). 

* Caspers, H., Arch. Hydrobiol., Supp.-Bd. 18, 415 (1951). 

* Navas, L., Rev. Zool. Afr., 1, 401 (1912); 19, No. 3, 313 (1929); 
21, 136 (1931). 


Placentation in the Adder, Vipera berus 


PLACENTATION has been described in a number of 
viviparous lizards and snakes, but has not been 
previously reported in the adder. 

The relationships between the extra-embryonic 
membranes and the maternal tissues have been 
studied in five adders taken in the later stages of 
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pregnancy. In each case the histological appearances 
suggest that a placenta is present. The chorio- 
allantois, which contains large patches of vacuolated 
tissue, is thrown into numerous villi. The oviduct 
is also villous, and the maternal and fostal villi 
interdigitate. Both contain capillaries. The oviducal 
epithelium is thinner at the placental site than else- 
where ; it is also thinner than it is in non-pregnant 
specimens. Between the foetal and maternal tissue 
there is a thin fibrous membrane which is probably 
an egg-membrane, for it completely surrounds the 
embryonic and extra-embryonic structures. 

From this preliminary survey it appears that the 
condition in the adder agrees fairly closely with that 
described by Weekes! as her type III of reptilian 
chorio-allantoic placentz. 

Little critical work has been done on the functions 
of the placentz of reptiles. Weekes suggested that 
certain types of reptilian placentz are mainly respira- 
tory organs, others supply water to the embryo, 
whereas the most specialized (type III) have a 
nutritive function. More recently, Clark et al.? have 
suggested that some amino-acids pass across the 
placenta to the embryo in the snake Thamnophis 
sirtalis. 

Weekes claimed that chorio-allantoic placente in 
reptiles are invariably associated with relatively 
small-yolked eggs. This, however, is not the case in 
the adder, where the amount of yolk is large, being 
comparable with that in the oviparous grass snake, 
Natriz natrix. Furthermore, all the yolk in the adder 
is not utilized during development, since the yolk- 
sac is still substantial at the time of parturition, 
representing some 8 per cent of the body-weight of 
the embryo. 


Work in progress shows that the yolk-sac, which 
is retracted into the body-cavity at birth, provides a 
source 6f energy for the young adder during its first 


eight months or so of life. After birth in the early 
autumn, the young snakes undergo about four weeks 
of activity followed by hibernation until the spring. 
They can, and probably always do, survive for the 
whole of this period without feeding. Indeed, it has 
been shown experimentally (Griffiths, I., and Smith, 
M. A., work in progress) that the yolk-sac can pro- 
vide enough nourishment for up to seven months of 
continuous activity. 

It seems, therefore, that in the adder the yolk-sac 
has taken on a post-partum function. It is suggested 
that this has been rendered possible by the transfer 
of some of the prenatal functions of the yolk-sac to 
the chorio-allantoic placenta. The relative roles of 
the yolk-sac and placenta during embryonic life are 
now being investigated. 


Ruts BE Liars 


Department of Zoology, 
St. Bartholomew’s Medical College, 


I. GRIFFITHS 
Department of Zoology, 
Birkbeck College, 
A. D’A. BELLAIRS 


Department of Anatomy, 
St. Mary’s Hospital Medical School, 
London. 
May 16. 


1 Weekes, H. C., Proc. Zool. Soc. Lond., 625 (1935). 
* Clark, H., Florio, B., and Hurowitz, R., Copeia, 9 (1955). 
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Skull Development in Chick Embryos 
after Ablation of One Eye 


THERE is in birds a thin vertical plate of bong 
between the eyes known as the interorbital septum, 
In the chick embryo this originates from the fusion of 
two pairs of cartilaginous primordia (the orbital 
cartilages above and the trabeculz cranii below) with 
each other and with a median cartilaginous bar, the 
intertrabecula. At around seven to eight days of 
incubation, these structures lose their identities and 
merge into one another to form the high thin septum 
of the fully formed chondrocranium. At about the 
same time the lateral unfused parts of the anterior 
orbital cartilages regress and disappear almost 
completely. 

The skull in animals such as the chick, where the 
trabecule fuse between the orbits and contribute to 
an interorbital septum, are termed tropitrabic. This 
condition, at least as it is seen in birds, has been 
correlated with the relative proportions of the eyes 
and brain at mid-orbital level, and especially with 
the large size of the former’. It therefore seemed 
possible that the developing eyes might exert some 
influence, mechanical or otherwise, on the form of the 
cartilaginous skull. 

Ablation of one eye was carried out through a 
window in the egg-shell after two or three days incuba- 
tion, either by dissection or by the use of a hot needle, 
The window was then covered with adhesive cellulose 
tape and the eggs incubated for varying periods; 
after this the embryos were fixed and sectioned. The 
operative mortality was high, but eight specimens 
developed successfully and were fixed at periods of 
between five and nine days of incubation. Some 
regeneration of the ablated eye always took place, but 
the rudiment so formed never approached the size of 
the undamaged eye. 

Essentially similar conditions were found in all 
eight specimens. The appearance of the interorbital 
septum (Fig. 1) was virtually normal and did not differ 
significantly from that of controls of the same age. 
It seems, therefore, that the fusion of orbital cartil- 
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Fig. 1. Transverse section through head of operated 84-day chick 
embryo (Masson’s trichrome). e, normal eye; e.r., regenerated 
eye rudiment ; s, interorbital septum 
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ages, trabeculz and intertrabecula and the regression 
of the lateral parts of the orbital cartilages are not 
affected by severe damage, resulting in drastic re- 
duction of size, to one eye, performed about 48 hr. 
before the cartilages of the skull become foreshadowed 
as visible condensations of mesenchyme. The scleral 
cartilage, on the other hand, conformed to the size 
and shape of the regenerated eye rudiment, though 
parts of it were thicker than the cartilage on the 
undamaged side. 

It is of interest that a naturally occurring anomalous 
chick embryo of seven days simulated the experi- 
mental specimens very closely; the left eye was 
rudimentary and malformed, with a thick but appro- 
priately shaped scleral cartilage. The interorbital 
septum was essentially normal in appearance, and no 
abnormalities elsewhere in the head were detected. 
Comparable conditions have been observed in a micro- 
phthalmic embryo of the lizard, Lacerta vivipara, 
another tropitrabic form. 

The results of these experiments seem to agree 
closely with those of Weiss and Amprino*, and Amp- 
rino*, who were, however, concerned with the effects 
of eye reduction on the sclera and other accessory 
orbital structures rather than on the skull proper. 


A. p’.A BELLAIRS 


Department of Anatomy, 
St. Mary’s Hospital Medical School, 
London. 
May 10. 


1 de Beer, G. R., “The Development of the Vertebrate Skull” (Oxford, 
1937). 

* Weiss, P., and Amprino, R., Growth, 4, 245 (1940). 

*Amprino, R., Acta Anat., 10, 38 (1950); J. Exp. Zool., 118, 71 
(1951). 
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“Work Study” 


TuE article on ‘““Work Study” in Nature of July 23* 
may, I fear, raise quite unwarranted prejudice in 
the minds of readers. The term ‘work study’ is now 
commonly accepted in British industry as being very 
much wider in scope than the mere application of 
financial incentives based on time study. 

Work study may be defined as ‘‘the systematic and 
objective examination of all the factors which directly 
govern the productive or operational efficiency of 
any specified activity in order to effect improvement”’. 
It is thus founded on scientific analysis and measure- 
ment in order to determine the facts of the situation 
and to eliminate guesswork and the dead hand which 
past custom can exert in the face of changing 
circumstances. 

The first, indeed the most effective, of the tech- 
niques involved in work study is method study applied 
in a strictly logical and scientific manner. From this 
angle, it may truly be said that work study aims first 
at improving the efficiency of management, and 
thereafter, as a result, at obtaining more effective 
(not necessarily harder) work from all concerned. 

In order to carry out method study effectively, and 
to determine the true facts of any activity which is 
under examination, it is indeed necessary to apply 
measurement to all the factors, including machine 
utilization and human activity. Such work measure- 
ment is @ means of establishing a realistic basis for 
costs, for production planning and labour allocation. 
Experience shows that it is amply justified for these 


* The article in Nature is a comment on Occasional Paper No. 6 
published by the Institute of Personnel Management.—EpIToRs. 
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reasons alone by providing data on which efficiency 
can be improved and progress be measured. 

Should it be desired to institute monetary incentives 
for the operatives in order to encourage the highest 
reasonable level of individual interest and effort, 
work measurement does indeed offer an appropriate 
basis. It must be stressed, however, that incentives 
of this or any other kind will only be effective if 
their application is made after full consultation and 
by arrangement with the trade unions and the 
operatives directly concerned. It is essential to 
ensure their understanding of what is proposed and 
the beneficial results to themselves, to the organiza- 
tion in question, and ultimately to the community 
as a whole, which should accrue. 

If individual incentives are to be offered, it is 
desirable that these should be founded on careful 
work measurement with its insistence on finding the 
facts in an objective manner, rather than an out- 
moded system, such as the price-list, or even piece- 
rates, which tend to be based on rule-of-thumb and 
bargaining methods, with inevitable anomalies and 
the likelihood of disputes. It is true that work 
measurement and time studies, like any other tech- 
nique, may be badly applied; but such cases are 
due to lack of training or objectivity on the part of 
those responsible, and not to any fundamental failure 
of the techniques themselves. 

Lord Kelvin truly said, ““When you can measure 
what you are speaking of, and express it in numbers, 
you know that on which you are discoursing. But 
when you cannot measure it and express it in 
numbers, your knowledge is of a very meagre and 
unsatisfactory kind’’. 

It is surely high time that we attempted to apply 
the scientific method not only in the laboratory but 
also in the day-to-day conduct of affairs where it is 
so desperately needed but is all too often absent. 

There is now overwhelming evidence of the benefits 
which can accrue from the wide application of work 
study principles, whether or not these include the 
final step of individual incentives based on measured 
work. It is clear, too, that where management 
exercises its function with proper human under- 
standing coupled with a critical scientific approach 
based on fact-finding and thorough analysis, the 
psychological atmosphere as well as_ technical 
efficiency can be greatly improved. 

The British Productivity Council is representative 
of the national employers’ organizations and of the 
trade unions through the T.U.C. Among its other 
activities, it has set up a Work Study Unit to act 
as an interpreter of the best current practices in this 
field. This Unit is in great demand and is proving 
highly successful. 

For the above reasons, I consider the note in 
Nature to be defeatist and not in accord with the 
facts. It is also wrong to suggest that work study 
is so limited in its aims and ineffective in its results. 

Experience shows that work study does in fact 
provide one of the most valuable means of improving 
production efficiency. Not least, it stresses the 
community of interest between operative, manage- 
ment and customer alike, and encourages under- 
standing, interest and pride on the part of all con- 
cerned in effecting continuous improvement so that 
all may benefit. 

T. J. Hurron 


British Productivity Council,. 
21 Tothill Street, 
London, 8.W.1. 





660 
FORTHCOMING EVENTS 


Monday, October 3 


SOCIETY OF ENGINEERS (at the Geological Society, Burlington 
House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. J. Cosier : 
“Electronics in industry”. 


BRITISH ORNITHOLOGISTS’ UNION (in the Lecture Hall of the 
British Museum (Natural History), Cromwell Road, London, 8.W.7), 
at 6 p.m.—Annual Scientific Meeting. 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (joint meeting 
with the LONDON SECTION, SOCIETY OF CHEMICAL INDUSTRY, in the 
Rooms of the Chemical Society, Burlington House, , Piccadilly, London, 
W.1), at 6.30 p.m.—Mr. R: Barrington Brock: “The Production of 
Scientific Apparatus”. 


Tuesday, October 4 


INSTITUTION OF CHEMICAL ENGINEERS, and Society or INSTRU- 
MENT TECHNOLOGY (in the Assembly Hall, Church House, Great 
Smith Street, London, S.W.1), at 9.45 a.m.—Joint conference on 
“*Automatic Control in the Process Industries”. 


BoNE AND TooTH Society (at the Institute of Orthopedics, 234 
Great Portland Street, London, W.1), at 5 p.m.—Symposium on 
“Organic Components and Bone and Teeth”. Dr. J. Eastoe : 
“Some Chemical Aspects of the Organic Components of Bone” : Dr. 
Maurice V. Stack : eer he Chemical Nature of the Organic Matrix of 
Dentin and Enamel” : Dr. H. G. B. Slack: “The Turnover of 


Collagen and Mucopolysaccharide”’. 


INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS (at the 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W.C.2), at 5 p.m.—Mr. W. Dolman: “Radio Aids to 
Marine Navigation”. 


Wednesday, October 5 


SocrgTy FOR ANALYTICAL CHEMISTRY (in the Meeting Room of the 
— Society, Burlington House, Piccadilly, London, W.1), at 
7 p.m.—Scientific Papers. 


Thursday, October 6 


PuysicaL Society, Low TEMPERATURE GROUP (in the Lecture 
Theatre, Royal School of Mines, Prince Consort Road, London, S.W.7), 
at 3.30 p.m.—Résumé of Papers Read and Discussed at the Ninth 
Congress of the International Institute of Refrigeration and the Inter- 
national Union of Physics held in Paris. Speakers: Dr. Brewer, Dr. 
Cooke, Dr. Parkinson, Dr. Din and Dr. Powell. 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London 
W.C.2), at 5.30 p.m.—Sir George H. Nelson, Bart.: Ina 
Address as President. 


Friday, October 7 


SOCIETY OF CHEMICAL INDUSTRY, FINE CHEMICALS GrRouUP (in the 
Chemistry Lecture Theatre, King’s College, Strand, London, W.C.2), 
at 7 p.m.—Dr. W. Gerrard: ““The Reactions of Alcohols with Halides”. 


Friday, October 7—Sunday, October 9 


INSTITUTE OF PERSONNEL MANAGEMENT (at The Royal Hall, 
Harrogate)—National Conference, 1955. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT ADVISORY OFFICER (with a degree in agriculture or 
botany) IN THE DEPARTMENT OF AGRICULTURAL BOTANY (Grassland 
Section)—Secretary, Edinburgh and East of Scotland College of 
Agriculture, 18 George Square, Edinburgh 8 (October 8). 

CHEMIST (with degree in chemistry or equivalent qualification, with 
experience of investigational and research work and preferably with 
knowledge of modern instrumental techniques) at the National Coal 
Board Central Laboratory, Pendlebury, Manchester—Establishment 
Officer, National Coal Board, N.W. Division, 40 Portland Street, 
Manchester 1 (October 8). 

SociaL DEVELOPMENT OFFICER (with a degree or diploma in social 
science and with experience of community development work) with 
the Government of Tanganyika, to help initiate development plans 
and instruct local staff—Director of Recruitment, Colonial Office, 
Sanctuary Buildings, Great Smith Street, London, 8.W.1, quoting 
BCD.178/8/08 (October 14). 

ASSISTANT (with a good qualification in chemistry with some know- 
ledge of biology) IN THE CHIEF ENGINEERS’ DEPARTMENT, CHEMISTRY 
AND METALLURGY SvUB-BRANCH, Bankside House, London, for 
administrative and theoretical work concerned with water treatment, 
effluents, timber degradation and in general with problems in which 
chemical engineering and chemistry are blended with biology— 
Director of Establishments, Central Electricity gemeny. Winsley 
Street, London, W.1, quoting AE/618 (October 1 

DEMONSTRATOR or TUTORIAL STUDENT (preferably with an interest 
in organic eas, particularly that of natural — IN THE 
CHEMISTRY DEPARTMENT—Registrar, B  pencad ollege of North 
Staffordshire, Keele, Staffs. (October 15). 

LECTURER (with training and experience in the bio-physical aspects 
of physiology) IN PHysiloLoGy—The Secretary, The University, 
Aberdeen (October 15). 
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ASSISTANT LECTURER (with a science degree, with special 
fications and postgraduate ees in entomology or he inthdloggh 
IN ZooLogy—Secretary, land Agricultural Co ollege, 
6 Blythswood Square, Glasgow, C.2 pe 17). 

LecTURER (with good honours degree and preferably with some 
teaching e a IN Economics at the Nigerian College of 
Science and Technology—The Secre visory Committee 
a Colleges, 1 Gordon Square, London, W.C.1 (October 17), 

URERS 0) (with good honours degree and preferably 
eneahing ex, = wed IN MATHEMATICS at the I om a College of 
Science and Technology—The Secretary, Advisory Committee og 
Colonial Colleges, 1 Gordon Square, London, W.C.1 (October 17). 

MECHANICAL ENGINEERS (2) in the Departament of Irrigat 
Ceylon—High Commissioner for Ceylon in the U.K., 18 Hyde Pome 
Gardens, London, W.2 (October 17). 

SENIOR LECTURER and LECTURER IN PATHOLOGY at the Royal 
ame ba mastailine Secretary of University Court, Glasgow 

ctober 

ENGINEER (with degree in civil engineering, membership of the 
Institution of Civil Engineers or equivalent ee qualifi 
with ability to formulate technical policies and procedures appropriate 
to civil engineering design, and to plan, direct and co-ordinate such 
work) in charge of Civil Engineering ea Civil Engin 
Division of the Snowy Mountains Hydro-Electric Authority, for 
duties including the final location and design of civil engin 
works, including dams, pressure tunnels and 
mostly underground, and 
mountain roads and tide preparation of specifications 
co-ordination of design work being carried out by other 
the Authority—Chief Administrative Officer, Snowy Mountaing 
nee ie Authority, P.O. Box 32, Cooma 48, N.S.W., Australis 
(October 1 

SENIOR CLINICAL PSYCHOLOGIST (with honours degree in psy: 
or equivalent qualification, preferably with — -analytic t 
and experience), for duties mainly in the ment of 
2 A mane — West Middlesex Hospital, Isle 


iddlesex (October 2 
“le IN SOIL SCIENCE in the Faculty of Agriculture, Meg 
of Sydney—Secretary, Association of Universities of the Bri 
Seammeneaui, 36 Gordon Square, London, W.C.1 (Australia, October 
28). 

CHAIR OF RADIOLOGY (DIAGNOSTIC) at the University of 
Town—The Secretary, Association of Universities of the Bri 
Commonwealth, 36 Gordon Square, London, W.C.1 (October 31). 

DEMONSTRATOR IN THE DEPARTMENT OF CHEMISTRY—Registrar, 
King’s College, Newcastle-upon- e (October 31). 

DEMONSTRATOR (honours uate in me Legs 
chemistry) IN METALLURGY—. strar, College of etal Man- 
chester 1 (October 31). 

ances Cae an honours degree for which an ad te s' of 
z00 or bio! ony was necessary)- 
of Treland, Inc., c/o St. James’s Gate, Dublin (November 1). 

AssISTANT ( uate in metallurgy, chemistry or physics, preferably 
with foreign language knowledge) IN THE INFORMATION DEPARTMENT, 
for abstracting, literature searchi editorial work, indexing and 
translating—Secretary, British Non-Ferrous Me Research 
tion, Euston Street, London, N.W.1 

ASSISTANT (with a British ‘iaieaiey degree cone reer in . 
able to conduct correspondence and be met dependable 
sociable ; a knowledge of foreign la: desirable) TO THE DIRECTOR 
OF THE CrIBA FouNDATION, London— — Swepstone, Walsh and 
Son, 3 Pump Court, Temple, Septem, E.C 

ASSISTANT CONSERVATOR (with a ee degree in forest 
Forests, Sierra Leone—Director of Recruitment, Colonial 
Sanctuary Buildings, Great Smith Street, London, 8.W.1, quoting 
BCD.61/15/04. 

ASSISTANT Puystcist (with good honours degree in physics and 
preferably with some experience of electronics), to assist in radio- 
isotope and X-ray work, a rotational —— y—The > ae 
Newcastle Regional Hospital Board, Walker Gate Hospital, New: 
upon Tyne 

HEAD OF THE DEPARTMENT OF CHEMISTRY AND BioLocy—Registrar, 
= Technical College, Sunderland. 

LECTURER (with teaching experience, and preferably with indus- 
ne 
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trial experience) IN PHYSICAL CHEMISTRY at the West 
Technology: ef Education Officer, Education Offices, 
Grove, London, E.15. 

LECTURER (with high qualifications in the general field of applied 
chemistry and chemical engineering, and preferably with some 
experience of teaching, research and industry agg non CHEMISTRY 
—Secretary-Treasurer, Royal Technical College, G 

PHYSICAL METALLURGIST (with a vo tr degree ‘= equivalent 
qualification, preferably with some poste aduate research or indus- 
trial experience), for work in a research group concerned with measuré- 
ments of fundamental properties of iron and steel—Personnel Officer, 
British Iron and Steel Research Association, 11 Park Lane, London, 
W.1, quoting M.G.1. 

PRINCIPAL or SENIOR SCIENTIFIC OFFICER (with first- or pean | 
class honours degree in chemistry, with experience in chemical 
engineering and applied chemistry problems or in chemical engine 
with additional research and development ore or equi 
a team concerned with chemical process 
nior Recraitaneat Officer, 


ualifications), to lead 
development and plant design studies—Se 
Weapons Research Establishment, Aldermaston, Berks., 
quoting A.573/34. 

RESEARCH STUDENT (with a good honours degree in physics oF 
metallurgy) IN THE DEPARTMENT OF Puysics, for research work on 
the physical uthampt of liquid metals—Professor of Physics, 


Atomic 


University, Sout pton. 
SCIENTIFIC OFFICER (with first- or second-class honours d 
chemistry, preferabl 
chemistry and knowledg qui 
and metals, distillation practice and aan and radioc 
or basic research in inorganic and metallurgical chemistry: 
Recruitment Officer, Atomic Weapons Research Establi 


lishment, 
Aldermaston, Berks, quoting A.511/34. , 











